USE  THE  . 


Wellington 

Photographic 

Papers. 

They  give  .  . 

SUPERB 

RESULTS. 

SYLVSO  P.O.P. 

Pink,  Mauve,  White,  and  Matt. 

PLATINO  MATT,  b™,,... 

Smooth,  Rough,  Tinted  Rough,  &c. 

(See  Frontispiece  in  this  volume). 

ENAMMO  Surface),  Bromide. 

Rose  and  White. 

&c.,  &c. 

WRITE  FOR  PRICE  LIST. 

WELLINGTON  &  WARD,  Elstree,  Herts. 


vs0-* 


Send  to 

Duncan  Mitchell 

FOE 

Enlargements 

IN  ALL  PROCESSES. 


(  SILVER, 

Printing  PLATI NOTYPE,  P.O.P., 
“  l  CARBON,  &c. 

Amateurs’  Negatives  Developed  with  greatest  Care. 

Terms:  Cash  with  order .  Carriage  paid  on  all 
orders  over  10s.  Special  Kates  to  the 
Trade  and  large  Buyers . 


DUNCAN  MITCHELL, 

PhQi@grspk§rIJ 

23,  Upper  Tollington  Road, 

HOLLOWAY, 

LONDON,  N. 


Digitized  by  the  Internet  Archive 
in  2018  with  funding  from 
Getty  Research  Institute 


https://archive.org/details/popularphotograpOOmacl 
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P latino  Matt 

Wellington 

Bromide .  . 

Permanent 

Papers .  .  . 

PLATING  MATT 

. — Smooth. 

Do.  do. 

Rough. 

Do.  do. 

Tinted  Rough  (■ 3  Delig£0cnream) 

Do.  do. 

Special  Thick  Smooth  (likca™in) 

EN AMMO.— Glazed  surface  Bromide  {R °nd  Motive  ) 
WHATMAN — Rough  Drawing  Paper. 


PRICES. 

Smooth,  Rough 
and  Tinted  Rough. 

Special 

Thick 

(smooth). 

ENAMMO, 

Per  Packet  of 
12  Sheets. 

Sheets. 

s. 

d. 

S. 

d. 

S. 

d. 

4i  x 

3^24 

1 

0 

I 

6 

O 

8 

5  X 

4  — 18 

1 

0 

I 

6 

I 

0 

6£  x 

4! — 12 

1 

0 

I 

6 

I 

6 

7i  x 

5  —12 

1 

3 

2 

0 

I 

8 

8*  x 

6^—12 

2 

0 

6  Sheets 

3 

0 

Sheets 

2 

6  6  Sheets 

10  x 

8  — 12 

2 

9 

s. 

d. 

4 

0 

S. 

d. 

3 

6 

s 

d. 

12  X 

10  — -12 

4 

2 

2 

2 

6 

3 

3 

3 

5 

0 

2 

6 

12^  X 

10J— 12 

4 

6 

2 

4 

6 

9 

3 

6 

5 

6 

2 

9 

15“  x 

12  — 12 

6 

3 

3 

3  ! 

9 

6 

5 

0 

7 

0 

3 

6 

*5i  x 

I2i — 12 

6 

9 

3 

6 

10 

0 

5 

6 

7 

6 

3 

9 

18  x 

15  — 12 

9 

6 

5 

0  ! 

14 

6 

7 

6 

11 

0 

5 

6 

23  X 

17  — 12 

12 

6 

6 

9  ! 

19 

0 

10 

0 

14 

0 

7 

0 

25  X 

21  — 12 

18 

0 

9 

6 

2  7 

0 

T4 

0 

21 

0 

10 

6 

30  X 

25  — 12 

26 

0 

13 

6 

39 

0 

20 

0 

28 

0 

!4 

0 

40  X 

30  — 12 

42 

0 

22 

0 

63 

0 

32 

6 

46 

0 

23 

0- 

25  ft 

rolls, 

40 

in.  wide 

35 

0 

52 

6 

38 

0 

S.R. 

or  T.R. 

Special  Boxes  containing 

1  gross 

sheets.  5 

1  x  4 

10/ ■ 

Rolls  of  any  width  up  to  40  in.  cut  to  order. 

Whatman’s  Rough  Drawing,  sheets,  29  x  22,  per  sheet  3/6; 
3  sheets,  10/-;  6  sheets,  19/6;  12  sheets,  36/- 


The  Wellington  Permanent  .  . 

BROMIDE  PAPERS 


DIRECTIONS  FOR  WORKING. 


Exposure. — For  contact  work  from  a  negative  of  ordinary  density, 
and  employing  an  ordinary  gas  burner  as  the  source  of  light,  an 
exposure  of  about  three  seconds  at  a  distance  of  eighteen  inches  from 
the  flame. 

For  enlarging,  either  by  daylight  or  artificial  light,  it  is  recommended 
to  make  a  trial  exposure  upon  a  small  piece  of  paper. 

DEVELOPMENT. 

Having  made  the  exposure,  immerse  the  paper  face  upwards  in  water 
until  thoroughly  soaked,  then  drain  off,  and  immediately  flow  the  developer 
evenly  over  the  surface.  Insufficient  soaking  is  the  cause  of  air  bubbles 
producing  white  spots.  (For  small  prints  it  is  preferable  to  flow  the 
developer  over  the  dry  exposed  paper.) 

We  advocate  Amidol  as  being  the  most  reliable  developer  for 
general  purposes,  although  any  other  may  be  used. 


AMIDOL  DEVELOPER. 


Amidol  ... 
Sulphite  Soda 
Potass  Bromide 
Water 


...  50  gr. 

...  650  ,, 
...  10  ,, 

...  20  oz. 


This  Developer  should  be  used  within 
three  days  of  mixing. 


METOL  DEVELOPER. 

Metol  .  50  gr. 

Hydrokinone  .  15  ,, 

Sulphite  of  Soda . 500  ,, 

Potass  Bromide  .  10  ,, 

Potass  Carbonate...  ...  100 
Water  ...  ...  ...  20  oz. 

Dissolve  the  Metol  in  the  water  first. 
This  Developer  keeps  well. 


The  same  solutions  may  be  used  for  two  or  more  prints  in 
succession. 


As  soon  as  development  is  complete  (which  for  a  normal  exposure 
should  take  about  two  minutes),  the  print  should  be  transferred  without 
previous  washing  to  the  following  acid  fixing  bath,  where  it  should  remain 


for  at  least  five  minutes  : 

STOCK  SOLUTION. 

Sulphite  of  Soda 

...  1  lb. 

Sulphuric  or  Acetic  Acid 

...  2  oz. 

Water  to  make  ... 

...  80  oz. 

ACID  FIXING  BATH. 

Hyposulphite  of  Soda  ... 

...  2  OZ. 

Stock  Acid  Sulphite  Solution  as  above 

...  I  OZ. 

Water  . 

...  20  OZ. 

ENAMMQ. 

To  obtain  a  highly  glazed  surface  on  this  paper,  squeegee  the  wet 
print,  face  down,  onto  a  polished  ferrotype  plate,  and  allow  it  to  remain 
until  dry,  when  the  print  will  peel  off. 

Surface  markings,  scratches,  &c.,  to  which  this  paper  is  sometimes 
liable,  can  be  easily  removed  by  rubbing  the  surface  while  still  wet  with  a 
tuft  of  cotton  wool. 


The_ _ _ 

Wellington 

Permanent 


SYLVIO. 

A  G el at i no  Chloride 

Printing=out  Paper . 


As  the  name  implies,  is  a  silver  Printing=Out  Paper,  the  outcome 
of  many  years  practical  experience  in  the  manufacture  of  photographic 
papers. 

Sylvio  has,  without  doubt,  taken  first  rank  amongst  printing-out 
papers  as  the  best  substitute  for  albumen. 

The  absolutely  even  coating  of  emulsion,  produced  by  the  most 
perfect  machinery  in  existence,  renders  this  the  easiest  working  paper 
on  the  market. 


SYLVIO  is  absolutely  free  from  DOUBLE  TONES. 


PRICES. 


Pink, 

Mauve,  White 

and 

4i  x  3i 

per  packet  36  sheets 

5x4 

,,  24 

>> 

6x4! 

24 

t » 

64  X  4§ 

,,  16 

it 

74  X  5 

M  13 

11 

84  X  64 

..  9 

11 

Sheets  24^  x  r 7  ... 

... 

MATT. 


1/ 


per  quire 

..  4 
i 

”  T2  ” 

Roll  25  ft.  x  35  ins.  . 

Special  boxes  containing  1  gross  sheets 
C.  D.  V.—  34  x  2J  .  per  box 

..  3t  x  2§ 

Cabinets. — 5f  x  4 
..  54  x  4 

Special  sizes  cut  to  order. 


EACH 


s.  d. 
15  o 
7  6 

4  o 

1  4 

15  o 

1  8 

1  10 

5  0 
4  8 


SYLVIO  (Special).  Toning  Bath. 

One  colour  only  MAUVE. 

Prices  as  above. 


DIRECTIONS  for  working  SYLVIO  P.O.P. 

Caution. — To  ensure  success  this  paper  must  be  kept  perfectly 
dry,  and  being  more  sensitive  to  light  than  the  old  albumenized  paper, 
special  care  must  be  taken  to  handle  it  in  a  subdued  light  only. 

Washing. — The  prints  must  be  thoroughly  well-washed,  for  at  least 
to  minutes,  in  many  changes  of  water,  previous  to  toning. 

Toning. — The  following  Phosphate  Bath  is  the  best  for  obtaining 
most  lovely  warm  or  purple  tones. 


PHOSPHATE  TONING 


BATH. 


Phosphate  of  Soda .  .  .  60  gr 

Gold  Chloride  .  2  ,, 

Water .  ...  ...  40  oz. 

This  hath  should  he  allowed  to  stand  one  hour  before  using ;  it  will  not 
keep.  The  above  quantity  is  sufficient  for  24  half-plates. 

Caution. — Care  should  be  taken  not  to  overtone,  as  prints  become 
darker  when  dry.  Judge  the  tone  by  the  surface  of  the  print  and  not  by 
looking  through  it.  For  warm  tones  the  prints  must  be  decidedly  red  in 
leaving  the  toning  bath ;  for  purple  tones  there  should  be  still  a  slight 
trace  of  red  left. 

The  prints  must  now  be  well  washed  and  then  fixed  in  the 
following  bath,  where  they  should  remain  for  not  less  than  10  minutes. 

FIXING  BATH. 

Sodium  Hyposulphite  ...  .  ...  ...  2  oz. 

Water  ...  ...  ...  ...  ...  ...  ...  20  ,, 

After  fixing,  wash  thoroughly  in  running  water  for  at  least  one 
hour.  The  prints  may  then  be  hung  up  to  dry  by  means  of  clips,  or 
to  obtain  a  highly  glazed  surface,  squeegee  them  onto  a  ferrotype  plate 
and  there  allow  to  remain  until  dry.  On  no  account  should  they  be 
placed  between  blotting  paper. 


COMBINED  TONING  and  FIXING  BATH. 

To  those  preferring  a  Combined  Toning  and  Fixing  Bath,  the 
following  will  be  found  to  give  very  beautiful  results. 

To  prevent  any  chance  of  the  prints  yellowing  by  age  we  recommend 
they  should  be  immersed  first  in  a  bath  of 


Sodium  Sulphite 
Water 


200  gr. 
20  oz 


where  they  should  remain  for  10  minutes.  They  must  then  be 
thoroughly  well  washed  in  many  changes  of  water,  and  may  be  toned 
in  the  following  : 


STOCK  SOLUTION. 


A. — Sodium  Hyposulphite 
Citric  Acid 
Alum  (ordinary) 

Lead  Acetate  ... 
Water  (hot) 


8  oz. 
20  gr. 
200  „ 
20  ,, 
30  oz. 


B. — Gold  Chloride  ... 
Water  ... 


*5  gr 
15  dr. 


,,  A.— Dissolve  the  Hypo  first  in  the  hot  water,  then  add  with  stirring 

the  other  ingredients  in  the  order  named.  Allow  to  stand  until  cold° 
and  decant  or  filter  off  the  clear  liquid. 

For  use  take  Stock  Solution  A  6  ounces  ;  Stock  Solution  B  1  drachm. 


Allowance  should  be  made  not  to  carry  toning  too  far,  as  the  prints 
are  colder  in  tone  when  dry. 

Wash  in  the  usual  way. 


WELLINGTON  &  WARD,  Elstree,  Herts. 

(Telegrams WELLINGTON,  Boreham-Wood.) 


1LIFFE  &  SON, 

3,  St.  Bride  Street,  Ludgate  Circus,  E.C. 

PHOTOGRAPHIC  PUBLICATIONS. 

s.  d. 

A  Guide  to  Modern  Photography.  By  Harold 

Baker.  Cloth  covers  (postage  l^d.) .  0  6 

Modern  Developers  and  How  to  Use  Them. 

Stiff  paper  covers.  (Postage  Id.)  .  0  6 

Photographic  Colourist.  By  J.  w.  Neville.  A 
manual  for  the  use  of  amateurs.  Cloth  bound,  12mo. 

\Postage  Id.)  ...  v. .  ...  ...  . . .  0  6 

Practical  Enlarging.  .  By  John  A.  Hodges.  Illustrated. 

Cloth.  (Postage  2^d )  .  2  0 

Photography  for  -  AH.  By  Jerome  Harrison,  F.G.S. 

Illustrated.  (Postage  2d.) .  1  0 

Short  Lessons  in  Photography.  By  G.  Ardaseer. 

An  admirable  second  book  for  the  student.  Illustrated. 

(Postage  2^d.)  1  0 

Photography  in  a  Nutshell.  By  the  Kernel.  New 

edition.  (Postage  2d.)  1  0 

The  Hand  Camera  and  How  to  Use  it.  By 

Walter  D.  Welford.  Eighteen  Illustrations  in  half-tone. 

(Postage  3d.)  1  0 

An  Introduction  to  the  Science  and  Practice 
of  Photography.  By  Chapman  Jones,  F.I.C.,  F.C.S. 

(Postage  3d.)  2  6 

Photography  Annual  for  1897.  (Just  Published) 

Edited  by  Henry  Sturmey.  (Postage  6d.)  Cloth  3/6. 

Paper  Covers  ...  .  ...  .  2  6 

Processes  of  Pure  Photography.  By  w.  K. 

Burton  and  Andrew  Pringle,  F.R.M.S.  (Postage  4|d.)  ...  4  6 

Practical  Photo-Micrography.  By  Andrew  Pringle, 

F.R.M.S.  Cloth  bound.  Illustrated.  (Postage  4|d.)  ...  5  0 

Materia  Photographica.  By  Clement  J.  Leaper,  F.C.S. 

A  treatise  on  the  manufacture,  properties,  and  uses  of  the 
substances  employed  in  Photography.  Cloth  bound.  Illus¬ 
trated.  (Postage  3d.) .  ...  ...  ...  5  0 

The  Photographic  Reference  Book.  A  compre¬ 
hensive  work  of  over  400  pages,  compiled  by  W.  A.  Watts, 

M.A.,  under  the  direction  of  Henry  Sturmey  (Editor  of 

“Photography”).  Cloth.  (Postage  4|d.)  .  6  0 

The  Encyclopaedia  of  Photography.  By  Walter  E. 
Woodbury,  containing  over  1500  References,  and  illustrated 
with  above  200  explanatory  sketches  and  diagrams.  Cloth 
bound.  (Postage  6d.)  .  7  6 


Send  for  Complete  List  of  Publications. 


ILIFFE  &  SON,  3,  St.  Bride  Street,  E.C. 


ALL  WIDE-AWAKE  PHOTOGRAPHERS  AND  PROCESS  WORKERS 

SHOULD  USE  THE 

PHOTO  HUT0G0PY1ST. 

Half=plate  Outfit,  £3.  Whole=pIate  Outfit,  £3 10s. 

THE  PHOTO  AUTOCOPYIST  is  specially  recommended  by 
Mr.  Thos.  Bolas,  in  his  article  on  “  Collotype,”  in  the  November,  1896, 
issue  of  The  Process  Photogram,  page  161. 

A  simple  and  Cheap  Apparatus  for  reproducing  Permanent  Prints  in 
any  tone.  The  prints  are  equal  to  the  best  Collotype  reproductions.  No 
glass  plates,  expensive  press,  or  other  elaborate  plant  required. 


Write  for  Particulars  and  Specimens,  or  call  and  see  the 
Process  in  Operation . 


The  AUTOCOPYIST  CO., 

72,  London  Wall,  LONDON,  E.C. 


71.  B.  Fleming  &  <2o.,  Ltd., 

Scottish  Printing  Ink  Manufactory,  Caroline  Park,  EDINBURGH. 


Warehouse : 

15,  Whitefriars  St.,  London,  E.C. 

HALF-TONE  PRINTING  INKS,  in 

Black  and  Art  Shades,  a  speciality  (any 
shade  made  to  order).  Our  Half-tone 
Inks  will  not  fill  up,  do  not  contain 
Earth- Colours,  and  are  permanent. 

HIGH-CLASS  COLLOTYPE  INKS, 

of  all  shades. 

PHOTOCHROMIC  PRINTING  IN 
THREE  COLOURS. 


Fine  Colour  Department : 

101,  Leadenhall  St.,  London,  E.C. 
Manufacturers  of  Every  Kind  of 

BLACK  &  COLOURED  PRINTING 

INKS. 


The  three  Neutral  Colours  (Red,  Blue, 
and  Yellow)  specially  prepared,  and 
guaranteed  absolutely  permanent. 


Modern  Photography 


J.  EATON  FEARN.  for  Amateurs. 


New  and  Revised  Edition. 


In  paper ,  price  Is .,  by  post  Is.  2d . 


London:  L.  UPCOTT  GILL,  170,  STRAND,  W.C. 


Popular 

Photographic 

Printing 

Processes. 


J.  LIZAES, 
OPTICIAN, 

2  &  4  MAITLAND  STREET, 
EDINBURGH. 
Also  at  GLASGOW, 
and  BELFAST. 


the  WELLINGTON  platino  matt  bromide. 


The  Broken  Saucer, 


Popular 

Photographic 

Printing 

Processes. 

A  PRACTICAL  GUIDE  TO  PRINTING  WITH  GELATINO- 
CHLORIDE,  ARTIGUE,  PLATINOTYPE,  CARBON, 
BROMIDE,  COLLODIO-CHLORIDE,  BICHRO- 
MATED  GUM,  AND  OTHER 
SENSITISED  PAPERS. 


BY 

HECTOR  MACLEAN,  F.R.P.S.,  F.G.S. 

(President  of  the  Croydon  Camera  Club), 

Author  of  “  Photography  for  Artists,” 


—  Jllustcateb  — 

WITH  SPECIAL  DIAGRAMS,  SKETCHES  AND  PHOTOGRAPHS,  AND  A 
FRONTISPIECE  BY  MESSRS.  WELLINGTON  AND  WARD  ON 
THEIR  PLATINO-MATT  BROMIDE  PAPER. 


London  : 

L.  UPCOTT  GILL,  170,  STRAND,  W.C. 


Tylar’s  Famous 

Tit-Bit  Camera. 

Cloth  covered  ..  ..  Opiate  12/6 

,,  ,,  ....  i-plate  25- 

Leather  covered  . .  i  plate  15  - 

,,  ,,  ..  i-plate  30,- 

Every  Camera  Pleases. 
Over  400  unsolicited  testimonials 
have  been  received  in  its  favour,  all 
speaking  in  terras  of  highest  praise. 


TYLAR’S 

LATEST  SUCCESS. 

THE 

POCKET  TIT=BIT. 


Measures,  when  closed, 
4Jin.  by  3in.  by  2£in.  Takes 
a  plate  3£  by  2| ;  this  size 
makes  a  really  nice  picture, 
and  can  be  seen  without 
the  aid  of  magnifying 
glasses.  It  is  a  tirst-class 
camera  for  producers  of 
Lantern  Slides,  and  for 
Cyclists  and  Tourists  the 
camera  par  excellence. 


Time  or 
Instantaneous 

Exposures  can  be 
given.  It  can  be 
used  in  the  hand  or 
on  a  stand. 

Complete,  with  2 
dark  slides,  30,'-. 

Covered  in  Real 
T  eat  her. 


Tylar’s  Ai 

Tit-Bit  Camera. 

With  single  lens  . .  i-plate  25/- 
„  ,,  ,,  ..  i-plate  50/- 

,,  R.  Rect.  lens  ..  J-plate  42/- 
,,  „  ,,  Opiate  84/- 

Covered  Real  Leather. 

Time  and  Instantaneous  ever-set 
shutter  and  brilliant  finders. 


PREFACE. 


The  chief  aims  of  this  book  are  to  briefly  explain  how  to 
print,  by  means  of  light,  upon  the  leading  kinds  of  paper 
which  are  now  in  favour,  and  further  to  point  out  what  are 
the  respective  advantages  and  disadvantages  of  the  various 
Photographic  Printing  Methods  referred  to. 

Comparatively  few  photographers  have  a  practical  know¬ 
ledge  of  more  than  one  particular  kind  of  paper,  nor  are 
they  even,  in  all  cases,  aware  of  the  variations  in  treat¬ 
ment  which  are  available  in  the  wmrking  of  that  particular 
paper  which  they  habitually  rely  upon.  And  so,  using 
my  eight  years’  experience  as  President  of  the  Croydon 
Camera  Club,  during  which  time  I  have  practised  and 
seen  others  practise,  all,  or  nearly  all,  the  methods  herein 
written  of,  I  have  set  down  simple,  elementary  information 
about  such  photographic  printing  and  toning  procedures  as 
are  to-day  the  fashion. 

In  conclusion,  I  have  to  acknowledge  an  indebtedness  to 
many  friends  for  hints  and  suggestions  ;  more  particularly 
to  Mr.  F.  P.  Wratten,  A.R.C.S.,  who,  besides  helping 
in  the  revision  of  the  sheets  of  this  volume,  has  kindly 
contributed  a  valuable  section  dealing  with  the  latest  de¬ 
velopments  of  photo-printing  by  means  of  the  bichromate 
salts.  Mr.  Wratten ’s  researches  and  discoveries  in  those 
new  and  promising  departments  of  pigment  printing 
associated  with  the  names  of  Messrs.  Artigue,  Henneberger, 
Maskell,  and  others,  lend  additional  weight  to  his  remarks. 

My  thanks  are  also  tendered  to  Messrs.  Wellington  and 
Ward  for  the  admirable  frontispiece  printed  by  them  upon 
their  platino-matt  bromide  paper ;  to  Mr.  G.  W.  Jenkins 
for  a  set  of  prints  reproduced  in  Chapter  IV. ;  and  to  Mr. 
A.  E.  Isaac  for  help  in  correcting  the  proofs. 


STUDIOS  !  STUDIOS  !  ! 

For  Photographic  and  Other  Purposes.  Built  in  Sections  to 
bolt  together.  From  £5.  DARK  ROOMS  from  40s. 

4,  4  Constructed  of  the  best  3in.  by 

2in.  framing.  Sides  and  ends 
covered  on  the  outside  with  jin. 
planed,  tongued.  grooved  boards 
of  the  best  quality. 

Hoof  partly  of  glass,  which  can 
be  had,  what  proportion  desired, 
at  no  extra  charge.  If  no  special 
instructions  are  given,  we  make 
about  one-third  of  roof  glass,  the 
remainder  lined  with  match¬ 
board  .  and  covered  with  patent 
Felt  that  requires  no  tarring. 
Good  strong  floor  of  Jin.  tongued 
and  grooved  boards,  on  3in.  by 
2in.  or  4in  by  2in.  joists.  Panel 
door,  with  rim  lock  and  brass 
fittings.  Sash  made  to  open  in 
roof  or  side,  as  desired  Orna¬ 
mental  barge-boards,  finials,  glass,  bolts,  and  other  necessary  ironwork.  All 
buildings  are  carefully  put  together  before  despatch,  and  each  section  marked  for 
easy  re-erection.  HUNDREDS  in  use. 


Length. 

Width. 

Price  Complete. 

If  Lined  Inside 
with  Matchboard. 

feet. 

feet. 

£  s. 

d. 

£  s. 

d. 

12 

8 

5  6 

o 

7  6 

O 

14 

10 

7  5 

0 

9  15 

O 

16 

10 

9  10 

o 

12  5 

o 

20 

12 

12  10 

o 

16  11 

6 

24 

12 

15  16 

0 

20  O 

O 

The  above,  if  fitted  with  projecting  Dark 
Room  and  Rubv  Window,  as  shown,  6ft.  by  3ft.. 
£2  5s. ;  6ft.  by  4ft.,  £2  7s.  6d. 


Portable  Stables,  Coach-houses,  Horse  Boxes, 
Harness  Houses,  Shepherds’  Huts,  &c. 


State  wants,  and  send  for  Illustrated  Cata¬ 
logue  or  for  estimate  of  what  you  require,  and 
last  of  up-to-date  Testimonials  free. 


Dark 

Room. 


jin.  planed,  tongued.  grooved  boards,  raised  floor  with  shade, 
made  in  sections  to  bolt  (not  screw)  together,  window  to  open, 
egg  flap,  nests,  perches,  ladder,  locks,  watertight  roof. 

APPROVAL. 


Registered  Copyright. 


PRICES. 

£  s.  d 

4ft.  by  4ft .  1  3  fl 

6ft.  by  4ft .  170 

8ft.  by  6ft .  240 

9ft.  by  6ft .  2  lO  O 


PORTABLE  BUILDINGS. 

Bolt  together  in  Sections,  Tongued  and  Grooved 
Boards,  Windows  to  open,  Door  with  Lock.  Windows 
and  Doors  put  in  any  position. 

8ft.  by  6ft..  40s. ;  7ft.  by  7ft.,  43s. ;  8ft.  by  8ft.,  56s. ;  | 

12 fo.  by  8ft.,  84s. 


ANY  SIZE  MADE. 


THOUSANDS  IN  USE. 


E.  C.  WALTON  &  CO.,  Muskham,  Newark. 


Popular 

Photographic  Printing 

Processes. 

- ♦ - 


CHAPTER  I. 

SOME  REASONS  WHY  ONE  SHOULD  READ 
THE  EOLLOWXNG  CHAPTERS. 

Fashion  in  Photo-Printing. — Few  things  are  more 
evanescent  in  the  domain  of  pictorial  art  than  the  fashion 
as  regards  Photographic  Printing.  For  many  years  there 
has  been  an  unceasing  change  in  the  effects  aimed  at,  and 
in  the  materials  employed  ;  during  which  period  minute 
definition  has  alternated  with  extreme  fuzziness,  fine  grada¬ 
tions  have  played  bo-peep  with  blotty  silhouettes,  and 
mirror -like  surface  has  been  supplanted  by  the  rugosities  of 
a  ploughed  field  ;  whilst,  as  regards  colour,  the  vagaries  of 
our  leaders  have  pretty  well  exhausted  the  rainbow.  And 
so  of  the  pictorial  print — especially  the  exhibition  one— 
we  may  say,  it  has  been  “  all  things  by  turn  and  nothing 
long.”  At  the  same  time  there  has  been  enlisted  a  huge 
army,  calculated  at  about  one  million  amateurs,  besides  many 
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professionals,  who  practically  know  absolutely  nothing 
except  how  to  print  in  one  particular  way,  and  that  way 
often  not  the  best  for  what  they  have  in  view. 

P.  O.  P.  and  the  Combined  Bath. — If  the  Photo¬ 
graphic  World  could  be  polled,  it  would,  I  suppose,  be 
found  that  the  majority  use  what,  in  the  slang  of  the 
day,  they  call“P.  O.  P.,”  by  which  they  would  mean 
gelatino-chloride  paper.  Again,  of  those  who  use  this 
paper,  perhaps  more  than  half  also  use  what  they  call  the 
combined  bath  (of  gold  and  hypo),  but  which  in  many 
cases  is,  as  far  as  its  action  goes,  an  uncombined  bath,  in 
the  sense  that  practically  no  gold  is  deposited  upon  the 
printed  image. 

Now  the  use  of  both  the  above  two  expedients  for  getting 
prints  is  probably  as  ill-advised  a  proceeding  as  any  amateur 
or  professional  who  respects  himself  and  his  work  could 
adopt.  Even  if  P.  0.  P.  and  the  combined  bath  were 
as  praiseworthy  as  they  are  not,  and  were  to  remain 
fashionable  for  all  future  time,  which  they  certainly  will 
not  do,  there  would  yet  remain  strong  reasons  why  the 
photographer  should  learn  to  use  other  printing  papers ; 
for,  as  will  he  shown  later  on,  there  are  many  circum¬ 
stances  connected  with  subject,  class  of  negative,  period  of 
year,  rapidity  of  execution,  cost,  and  permanency,  besides 
numerous  other  reasons,  why  one  or  another  particular 
process  should  be  preferentially  employed,  as  occasion 
calls  for. 

Old  Processes  Revived.— Although,  as  already  stated, 
the  fashion  is  continually  changing,  the  reader  must  not 
thence  conclude  that  familiarising  himself  with  processes 
which  to-day  happen  to  be  out  of  vogue  will  mean  waste 
of  energy.  For  such  are  the  revenges  of  the  whirligig  of 
Time,  even  in  photographic  affairs,  that  we  are  constantly 
noting  the  revival  of  one  or  another  of  bygone  printing 
procedures.  Of  this  no  stronger  example  could  be  wished 
for  than  the  present  great  popularity,  amongst  the  leading 
exhibitors,  of  Poitevin’s  Carbon  Printing  Process,  which,  first 
published,  and  to  some  extent  practised,  over  forty  years 
ago,  was  soon  superseded  by  the  Swan  and  Johnson  Carbon 
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processes  about  1864-9,  and  then,  apparently,  for  ever 
relegated  to  the  limbo  of  the  all-forsaken.  And  yet  the 
finest  picture  in  the  1897  Exhibition  of  the  Eoyal  Photo¬ 
graphic  Society  was  done  upon  this  long  discarded  printing 
paper,  slightly  modified.  I  refer  to  “  A  Study,”  by  Philipp 
von  Schoeller.  Another  case  in  point  is  that  of  collodio- 
chloride  of  silver  paper.  Introduced  by  Wharton  Simpson 
in  1865,  it  was  displaced  first  by  albumenised  paper  and 
next  by  gelatinised  paper ;  but,  if  indications  are  not 
delusive,  collodio- chloride  paper  is  destined  to  shortly  take 
the  lead  of  all  print-out  silver  papers.  ( See  “A  Promising 
Printing  Process,”  by  myself,  in  The  British  Journal  of 
Photography ,  Yol.  XLII.,  p.  389.) 

The  Need  of  Knowledge  Respecting  Various  Pro¬ 
cesses.— Whilst  advocating  a  wide  practical  acquaintance 
with  various  means  of  photo -printing  let  me  answer  an 
objection  likely  to  be  held  by  some,  viz.,  that  it  is  better  to  be 
master  of  one  method  than  Jack  of  many  methods.  There  is 
no  good  reason  why  a  photographer  should  not  be  both,  Jack 
of  many  and  master  of  one ;  indeed,  it  is  not  impossible  for 
a  much  devoted  printer  to  be  master  of  most  of  the  leading 
printing  procedures.  Any  way,  as  I  have  pointed  out  in 
respect  of  negatives  (Address  to  Croydon  Camera  Club, 
October,  1896),  to  be  merely  master  of  one  make  is  not 
good  enough,  for  it  is,  in  these  days  of  hypercriticism  and 
keen  rivalry,  absolutely  necessary  that  negatives  should  be 
suited  with  that  printing  tone  and  surface  as  is  judged  to 
be  most  in  consonance  with  their  character,  and  as  will 
best  emphasise  their  particular  charm  or  best  diminish 
their  particular  shortcoming. 

Suiting  a  Negative  to  a  Printing  Process.  —  To 

particularise  is  surely  needless,  for  who,  having  seen  the 
Bartolozzi  red  of  the  carbon  portrait  studies,  the  glowing 
sepia-types  of  old  carved  oak  interiors,  the  green-grey  in 
Worsley-Benison’s  sea  studies,  or  the  blue-grey  of  Paul 
Martin’s  “ London  by  Night,”  would  doubt  that  in  each 
case  subject  should  have  the  first  say  in  determining  the 
printing  process. 

Apart  from  such  qualities  as  colour  and  surface,  a 
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command  of  various  papers,  as  well  as  a  somewhat  intimate 
knowledge  of  how  to  make  the  most  of  them,  is  often  called 
for,  because  of  the  abnormal  printing  character  of  a  negative. 
Later  on  some  words  will  be  devoted  to  the  preparation  and 
modification  of  a  negative  in  order  to  get  as  good  a  print  as 
possible  ;  and  a  vast  deal  can  be  done  in  this  way  by  the 
intelligent  use  of  chemical  and  physical  methods.  Even  so 
there  is  a  limit  beyond  which,  in  practice,  one  cannot  go ; 
this  reached,  there  remains  only  to  choose  the  printing 
process  which  will  best  translate  the  scales  of  opacity  in  the 
negative  into  a  harmonious,  truthful,  and  telling  rendering 
of  light  and  shade. 

Besides  the  limit,  which  is  soon  reached,  when  one  seeks 
to  modify  a  negative  there  is  generally  some  danger, 
especially  where  half  ignorant,  or  utterly  careless,  individuals 
are  concerned,  that  the  negative  may  be  irretrievably  ruined. 
Although  the  celluloid  negatives,  both  flat  or  rolled,  are  not 
so  liable  to  breakage  as  are  glass  ones,  they  are  very  much 
less  amenable  to  many  of  the  manipulations  possible  with 
glass,  and  are  in  any  case  difficult  to  handle  and  to 
preserve  from  marking  on  the  gelatine  surface. 

Variety  of  Tonality  Rendered  by  Different  Papers. 

— This  is  not  the  place  to  dwell  upon  the  comparative 
scales  of  printing  densities  rendered  by  various  papers,  as 
this  will  be  done  in  its  proper  section.  Enough  that  a  print 
which  may  be  hard  and  harsh  upon  ,gelatino -chloride 
paper  will  possibly  be  quite  satisfactory  upon  albumenised 
paper ;  while  a  print  which  is  too  flat  when  printed  upon 
albumen  may  come  very  well  indeed  upon  gelatino-chloride 
(P.  O.  P.). 

Difficulty  of  Making  Negatives  to  Suit  Paper.— 

Instead  of  suiting  the  printing  process  to  the  negative,  many 
suit,  or  try  to  do  so,  the  negative  to  the  printing  process. 
Similarly  makers  make  plates,  and  recommend  formulae 
which  are  calculated  to  produce  cliches  that  will  print  well 
upon  the  fashionable  paper  of  the  day.  In  spite  of  this, 
there  exists  a  native  erraticism  in  ordinary  photographic 
practice  which  defeats  all  plans,  and  ensures  a  plentiful 
supply  of  negatives  which  are  far  from  attaining  the  ideal 
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standard  one  could  wish  for.  There  are  in  the  exposure 
and  development  of  a  negative  so  many  reasons — one  or 
more  of  which  being  mostly  present — why  error  should 
creep  in,  that  it  may  be  accepted  as  granted  that  a 
sequence  of  negatives  enjoying  the  maximum  possible 
correctness  of  printing  quality  which  is  capable  of  being 
fully  and  easily  rendered  by  any  one  printing  paper,  is 
extremely  rare. 


CHAPTEE  II. 


MATERIALS  AND  APPARATUS  USED  IN 
PRINTING. 

Cost  of  a  Printing  Outfit.  —  “How  much  will  a  print¬ 
ing  outfit  cost  ?  ”  is  the  first  question  many  will  ask.  The 
answer  is,  Any  sum  you  please,  from  about  2s.  6d.  to  £50, 
or  even  more. 

Supposing  that  the  photographer  already  possesses  the 
dishes  and  chemicals  for  making  negatives,  then  all  that 
he  will  in  addition  absolutely  need  for  gelatino-chloride 
(P.  O.  P.)  printing  will  be,  for  J-plate  prints,  two  white 
porcelain  dishes  (cost  Is.  6d.),  one  printing-frame  (cost 
6d.),  and  2dr.  of  a  concentrated  solution  of  sulphocyanide 
of  ammonia  and  gold  (cost  6d.) ;  total,  2s.  6d.  The  rest  is 
luxury  or,  say,  refinement.  Other  forms  of  printing  outfit 
are  equally  cheap ;  thus  a  \ -plate  size  platinotype  one  need 
not  cost  more  than  3s.,  including  printing-frame,  iron  dish, 
porcelain  dish,  hydrochloric  acid,  and  potassium  oxalate. 
Bromide  paper  needs  no  more  than  does  the  gelatino- 
chloride.  Carbon  printing  can  be  done  from  start  to  finish 
for  about  4s.,  and  other  processes  for  photo -printing  on 
paper  are  even  cheaper.  Thus  cyanotype  needs  absolutely 
nothing  but  a  printing -frame. 

Comparison  of  Cost  of  Printing  Paper. — The  above 
estimates  do  not  include  the  cost  of  the  paper  printed  upon, 
which,  however,  is  very  small ;  thus  in  J-plate  sizes  gelatino- 
chloride  paper  costs  about  3d.,  collodio-chloride  about  4^d., 
bromide  paper  about  5d.  to  6d.,  carbon  “  tissue  ”  5d.,  platino¬ 
type  9d.  per  dozen  sheets,  each  measuring  4^in.  by  3Jin. 

Interchanging  Apparatus  for  Various  Processes.— 

After  reading  the  above  some  may  consider  it  needless  labour 
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to  dwell  at  any  length  upon  the  materials  and  apparatus  used 
in  printing.  But  the  foregoing  estimates  provide  only  for 
the  meagrest  kind  of  printing ;  they  merely  suffice  to 
enable  the  amateur  to  obtain  a  few  occasional  prints,  or  to 
permit  of  an  experimentalist,  or  a  tyro,  trying  any  printing 
process  the  elements  of  which  he  may  desire  to  master. 

Those  who,  reading  this  book,  are  thereby  induced  to  fam¬ 
iliarise  themselves  with  a  number  of  the  printing  methods 
described,  will,  of  course,  not  need  to  replace  most  of 
the  apparatus  or  materials  used  in  any  one  process  when 
trying  the  others.  Thus  printing-frames,  toning,  washing, 
fixing,  and  other  dishes  may  often  be  employed  in  succession 
for  several  different  printing  procedures.  For  instance, 
gelatinised,  albumenised,  or  collodionised  papers  can  be 
toned,  washed,  or  fixed,  not  advisedly  together,  nor  in  the 
same  bath,  but  in  the  same  set  of  three  dishes,  after  very 
slight  rinsing.  Bromide  paper  can  also  be  developed  in  the 
same  dish  that  has  been  used  for  developing  a  negative  ; 
the  more  so  if  the  same  developer  is  employed  for  both, 
such  as  metol  or  amidol.  But  on  no  account  may  the 
iron  developer  (ferrous  oxalate)  be  used  in  a  dish  employed 
for  the  above  developers,  or  for  pyro,  or  for  any  similar 
developer.  Nor  may  silver  prints  be  toned  with  a  “  separate 
bath  ”  in  a  dish  previously  used  for  toning  and  fixing  by 
means  of  the  “  combined  ”  bath.  Such  are  some  amongst 
the  cautions  to  be  observed  when  one  desires  to  make  a 
dish  do  double  or  treble  duty. 

The  amateur  who  wishes  to  follow  up  with  earnestness, 
and  energy  any  one,  or  more,  photo -printing  process,  or  the 
professional  who  has  to  turn  out  a  large  number  of  prints, 
many  of  great  size,  will  find  that  there  are  numerous  costly 
aids  which  are  well  worth  paying  for.  It  is  not  proposed, 
however,  to  attempt  to  indicate  how  large  sums  may  be 
profitably  spent,  but  rather  to  describe  a  few  out  of  the  many 
helpful  contrivances  for  printing  which  are  at  the  photo¬ 
grapher’s  disposal.  In  doing  which  it  will  be  assumed 
that  the  reader  is  ignorant  of  everything  connected  with  this 
section  of  the  subject. 

Dishes. — Of  these  there  are  a  very  large  variety,  differ¬ 
ing  in  one  way  or  another.  Here  a  few  words  regarding 
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their  colours.  As  a  rule,  white  or  cream  dishes  will  be 
found  the  best.  First,  their  cleanliness  is  easily  noted ; 
secondly,  the  colour  of  the  contained  solution  is  more  readily 
recognisable ;  thirdly,  prints  which  when  wet  are  apt  to 
become  to  some  extent  translucent  are  less  affected  than 
if  a  dish  were,  say,  black,  in  which  case  the  high  lights 
would  seem  darker  than  they  really  were.  In  some  cases, 
however,  a  less  actinic  colour  is  to  be  preferred — not  so  much 
where  prints  are  under  consideration,  as  with  highly  sensi¬ 
tive  dry-plates.  Absolute  black,  as  are  papier  mache  dishes, 
is  also  in  its  way  useful.  Thus,  when  dia-positives  (trans¬ 
parencies  on  glass)  are  made,  it  frequently,  perhaps 
generally,  ensues  that,  in  order  to  get  the  best  possible 
result,  a  slight  reduction  of  the  print  is  called  for.  If  such 
a  plate  be  placed  in  a  dark  dish  and  rocked,  one  can 
quickly  see  when  the  high  lights  are  thoroughly  cleared 
by  the  dark  surface  of  the  dish  showing  through  the  light- 
coloured  film. 

For  toning  ordinary  silver  prints  with  gold,  platinum,  and 
other  salts,  where  a  number  of  prints  are  immersed  at  once, 
nothing,  as  a  rule,  is  better  than  a  porcelain  bath  or  dish, 
one  with  deep  sides  being  preferable.  If  working  J-plate 
size  prints  the  dish  should  not  measure  less  than  about  8in. 
by  6in.,  for  it  is  needful,  where  several  prints  are  in  the 
bath  at  one  time  (which  is  the  usual  custom),  to  be  con¬ 
stantly  moving  them  from  one  side  to  the  other.  Hence 
the  bath  should  measure  rather  more  than  twice  the  area 
of  the  sized  print  under  manipulation.  The  dishes  used  for 
washing  between  toning  and  fixing  should  not  be  smaller  than 
the  above,  nor  should  the  hypo  fixing-bath  be  any  smaller. 

Celluloid  dishes  have  lately  become  very  popular.  They 
possess  the  advantages  of  not  being  readily  broken  if 
dropped,  are  light  to  carry,  pack  close,  and,  in  small  sizes, 
are  cheaper  than  porcelain.  Being  made  in  five  or  six 
colours,  such  as  yellow,  orange,  red,  cream,  etc.,  they  are 
handy  where  one  works  with  a  large  variety  of  solutions, 
inasmuch  as  one  can  at  any  time  quickly  identify  a  given 
dish,  or  set  of  dishes,  by  colour  alone.  Large  sizes  of 
celluloid  dishes  are  slightly  more  expensive  than  porcelain, 
and  are  less  able  to  stand  ordinary  wear  and  tear. 
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In  some  cases  it  is  highly  convenient,  if  not  absolutely 
needful,  to  use  glass  dishes ;  these  cost  about  half  as  much 
again  as  celluloid,  viz.,  J-plate,  9d.,  j-plate,  Is.  3d.  Plate- 
glass  dishes  with  wooden  sides  are  occasionally  used  where 
very  expensive  toning  or  sensitising  solutions  are  em¬ 
ployed,  such  as  platinum ;  this  because  the  surface  of  the 
glass  being  finer  and  the  sheet  much  more  truly  flat  than 
with  any  other  material  used  for  dishes,  the  dish,  when 
accurately  levelled,  will  enable  one  to  float  a  sheet  of  paper 
upon  an  almost  incredibly  small  volume  of  solution ;  thus 
with  such  a  dish,  one  ounce  of  solution  can  be  made  to  float 
a  12in.  by  lOin.  print  (Lyonel  Clark).  Papier  m ache  dishes 
are  thick  and  durable,  but  have  a  tendency  for  the  enamelled 
surface  to  crack.  Ebonite  ones  (imitation)  are  light, 
durable,  and  clean,  rather  dearer  than  celluloid,  and  some¬ 
what  inclined  to  brittleness.  Granitin  and  enamelled  iron 
dishes  are  mainly  used  for  platinotype,  and  for  processes 
requiring  heat,  which  none  of  the  foregoing  stand  well 
except  porcelain,  and  that  only  when  it  is  gradually  heated 
by  immersion  in  water  contained  in  a  metal  bath,  warmed 
preferably  by  a  Bunsen  gas-burner  or  by  a  spirit-lamp. 
Where  enlargements  of  considerable  size  are  made,  the 
question  of  the  cost  of  dishes  becomes  a  serious  matter  to 
those  whose  purses  are  not  well  stocked.  Thus  a  14in.  by 
12in.  porcelain  dish  will  cost  from  4s.  to  4s.  6d.  Many 
expedients  have  been  adopted  to  get  over  this  difficulty. 

Willesden  Waterproof  Paper,  cardboard  boxes  waxed 
over,  paint-enamelled  wooden  trays,  glass-bottomed  trays 
with  wooden  sides  set  in  rubber  cement,  and  similar  devices 
are  used.  (Those  who  wish  for  further  information  should 
see  my  articles  commencing  on  page  4,  Yol.  XIII.  of  the 
Amateur  Photographer. ) 

For  rinsing  purposes,  a  paint-enamelled  tea-tray  having  a 
depth  of  ^in.  to  ^in.  is  cheap,  and  forms  a  good  makeshift ; 
it  can  also  be  used  for  holding  weak  acidulated  solutions  for 
ferrous  oxalate  or  platinotype  procedures,  and  also  for  the 
alum  bath  in  carbon  work. 

Printing  -  Frames. —  These  are  devices  whereby  the 
negative  is  held  in  close  contact  with  the  printing  surface  of 
the  paper,  or  other  fabric,  during  exposure  to  light.  Most  of 
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them  have  contrivances  enabling  one  to  examine  a  portion 
of  the  print  from  time  to  time  in  order  to  judge  when 
exposure  is  sufficient. 

Fig.  1  shows  the  most  ordinary  form.  The  negative  (N) 
is  represented  in  position,  film  side  up ;  one  half  of  the  back, 
and  with  it  the  paper  in  course  of  being  printed,  is  turned 
back  (B  1),  the  other  half  of  the  back  (B  2)  being  held  in 
close  contact  with  the  negative  by  the  pressure-spring  (S) ; 
this  usually  ensures  that  on  turning  down  the  half  of  the 
back  (B  1)  after  inspection,  the  paper  and  negative  come 
together  with  exactly  the  same  register  as  at  first.  A 
reasonable  amount  of  care,  however,  needs  to  be  given  to 
the  handling  of  the  above.  The  pressure-springs,  if  too 


strong,  are  likely  to  break  the  negative,  particularly  if,  as  is 
not  infrequently  the  case,  the  frame  has  slightly  warped. 
If  they  are  too  loose,  the  print  is  apt  to  shift  whenever  it  is 
examined,  as  before  described.  The  best  way  to  avoid  this 
risk  is  to  place  the  frame  upon  a  flat  surface,  and,  whilst 
pressing  with  one  hand  upon  the  back  of  it  (Fig.  2),  with 
the  other  to  slowly  unhitch  one  of  the  springs  and  cautiously 
turn  it  aside,  thereby  enabling  the  hinged  back  to  be  opened. 
Having  examined  the  print,  the  action  is  reversed,  observing 
the  same  precautions. 

In  order  to  lessen  the  risk  of  a  print  moving  during 
■examination,  Mr.  W.  Tylar,  of  Birmingham,  has  recently 
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brought  out  an  ingenious  little  frame  (Fig.  3),  which,  besides 
other  good  points,  has  pressure-springs  that  do  not  slide 
on  and  off,  but  fold  over  and  catch  with  much  ease  and  no 
likelihood  of  causing  the  print  to  shift.  The  price  is  about 
the  same  as  a  fair  quality  article  of  the  ordinary  make. 
There  are  a  variety  of  more  complicated  and  expensive 
patterns  designed  to  ensure  good  prints,  such  as  those  having 
backs  which  are  hinged  at  a  short  distance  from  each  end, 
the  centre  portion  being  always  firmly  held  until  the  print  is 


Fig.  2. 

fully  exposed.  With  large  prints  some  such  a  frame  is  well 
worth  its  extra  cost. 

Where  unusually  large  negatives  are  being  printed  from,  it 
is  always  advisable  to  use  a  printing-frame  which  will  hold 
-a  sheet  of  thin  clear  plate-glass  for  the  negative  to  rest  upon, 
and  to  have  a  well-padded  back  held  in  position  by  several 
springs.  Again,  in  combination  printing,  where  two  or  more 
negatives  are  successively  printed  from  on  to  one  sheet 
of  paper,  and  particularly  when  that  paper  is  not  of  the 
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print-out  kind,  some  means  whereby  correct  register  may 
be  ensured,  is  needful.  For  this  purpose  printing-frames 
are  procurable  which  work  upon  a  system  of  fixed  pins  ; 

these  hold  the  paper  in 
position,  so  that  when, 
in  order  to  replace  one¬ 
negative  by  another, 
the  print  is  moved,  it 
can  be  subsequently  re¬ 
turned  to  the  position  it 
formerly  occupied  in  the 
frame. 

Printing  -  frames  es¬ 
pecially  suitable  to  lan¬ 
tern-slide  making  are 
also  obtainable.  As  a 
rule,  for  contact  slides 
(sometimes  called  dia -positives),  an  ordinary  J-plate  print¬ 
ing-frame  is  used,  and  it  serves  very  well ;  but  in  order  to 
facilitate  the  production  of  correct  perpendicular  and  hori¬ 
zontal  lines,  and  to  enable  a  particular  portion  of  a  negative 
to  be  printed  from,  various  contrivances  are  made.  The 
Primus  pattern,  which  permits  of 
the  making  of  a  lantern-slide 
from  any  part  of  a  negative  up 
to  whole-plate,  is  well  worth  its 
price — one  shilling. 

Films  may  be  printed  from 
with  any  of  the  ordinary  frames 
providing  that  a  sheet  of  glass 
is  used  upon  which  to  support 
them,  and  to  ensure  complete 
contact  between  them  and  the 
paper;  but  where  a  rollable  film 
is  to  be  used  which  has  not  been 
made  pliant  by  means  of  gly¬ 
cerine  or  other  treatment,  it  will 

be  needful  to  carefully  fasten  it  to  the  supporting  glass  by 
two  of  its  sides. 

For  exposing  print-out  opals  and  print-out  lantern-slides, 


Fig.  4. 


MATERIALS  AND  APPARATUS. 


13 


•special  frames  are  made  by  makers  of  the  above  materials, 
so  that  one  may  from  time  to  time  examine  the  whole 
face  of  the  opal,  or  of  the  glass  slide,  and  replace  it  in 
register. 

Vignetters  and  Masks.— Vignetting  is  not  so  much  in 
fashion  as  formerly  ;  nevertheless  admirable  results  are 
obtainable  by  an  intelligent  softening  off  of  the  margins  of 
a  picture,  as  witness  many  of  Emile  Frechon’s  exhibited 
works.  For  portraits  it  can  never  entirely  go  out  of  fashion. 
Vignetters  are  now  pro¬ 
curable  in  quite  a  be¬ 
wildering  number  of 
patterns  and  makes. 

Stained-glass  ones  have 
been  longest  in  use,  and 
are  well  approved.  Very 
convenient,  and  cheap, 
too,  are  similarly  shaded 
vignetters  made  out  of 
thin  celluloid  or  like 
material ;  the  main  ob¬ 
jection  to  these  is  their 
liability  to  tear.  The 
chief  drawback  to  all  of 
the  above  is  that  usually 
they  will  not  cut  off  just 
those  portions,  and  no 
more,  of  whatisrequired. 

To  overcome  this  an  in¬ 
genious  contrivance 
(Fig.  4)  has  been  per¬ 
fected  by  Mr.  Tylar,  of  Birmingham.  It  consists  of  a  carrier 
(B)  which  slides  across  the  front  of  a  printing-frame  (A) ; 
the  carrier  holds  a  zinc  sheet  (C)  in  which  is  cut  an  oval  or 
a  pear-shaped  opening  ;  this  sheet  slides  at  right  angles  to 
the  direction  in  which  the  carrier  moves,  hence  the  opening 
may  be  accurately  adjusted  to  any  portion  of  a  negative. 
The  edge  of  the  opening  being  raised  about  Jin.,  an  un¬ 
usually  soft  vignetting  ensues.  The  above  is  sent  out 
with  a  set  of  four  vignetters,  and  may  also  be  conveniently 
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used  with  any  specially  made  cardboard  vignetters,  as 
described  below. 

Perhaps  best  of  all  is  the  home-made  vignetter  (Fig.  5), 
consisting  of  a  hole  cut  slightly  smaller  than  the  desired 
amount  of  negative  to  be  printed.  The  opening  is  next 
serrated,  which  makes  it  slightly  larger  than  it  at  first  was  ; 
in  printing  the  effect  of  diffused  light  is  to  still  further 
enlarge  the  area  of  action. 

In  using  a  vignetter,  it  is  necessary  to  employ  diffused 
light;  light  proceeding  directly  from  the  sun  or  from  any 
point,  such  as  a  lamp,  will  throw  a  clean-cut  shadow  of 
the  edge  of  the  above  vignetter  upon  the  negative.  Some, 
nevertheless,  print  in  direct  sunlight,  getting  over  the 
shadow  difficulty  by  keeping  the  printing-frame  constantly 
rotating  by  means  of  a  bottle-jack,  or  some  other  suitable 
arrangement,  and  using  tissue-paper  over  the  vignetter’ s 
opening.  This  amounts  to  a  mechanical  diffusion  of  direct 
light.  Another  matter  to  bear  in  mind  is  that  the  vignetter 
must  not  be  placed  close  up  to  the  negative.  Most  amateurs 
aware  of  this  rest  the  vignetter  upon  the  wooden  moulding 
of  the  printing-frame,  which  rises .  about  |in.  above  the 
level  of  the  negative.  This,  however,  is  hardly  far  enough 
away ;  the  distance  should  not  be  less  than  lin. ,  and  in 
some  cases  more  than  an  inch  would  be  well.  A  convenient 
expedient  is  to  put  the  printing-frame  into  a  box  of  the 
required  size  from  which  the  lid  and  the  bottom  have  been 
removed;  into  this  the  frame  must  be.  fixed  so  as  not  to  shift, 
and  so  that  the  glass  side  of  the  negative  is  about  lin. 
from  the  opening  in  the  vignetter.  Having  carefully  adjusted 
the  vignetter,  and  not  less  carefully  fixed  it,  place  a  sheet  of 
tissue-paper  or  ground-glass  over  the  opening,  and  expose  the 
print  to  diffused  light.  A  home-made  vignetter  may  be  con¬ 
structed  out  of  a  “  stale  ”  negative  plate  thus  :  Upon  clean 
glass  paste  a  piece  of  opaque  paper  rather  larger  than  the 
desired  opening  ;  place  this  at  about  ^in.  distance  from  the 
face  of  a  dry-plate  and  cover  with  tissue,  expose  to 
artificial  light,  keeping  the  light,  or  the  plates,  in  motion 
to  ensure  a  regular  penumbra,  develop,  and  fix. 

Glass  and  Other  Materials  Used  for  Shading.— 
Allusion  has  already  been  made  to  ground-glass  in  con- 
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nection  with  its  employment  for  diffusing  light  in  vignetting  ; 
it  is  also  much  used  by  some  to  cut  down  the  piercing  glare 
and  power  of  an  illuminant  during  contact-printing.  Thus, 
in  exposing  bromide  paper  to  artificial  light  many  find  that 
they  get  truer  and  finer  prints  by  interposing  ground-glass, 
the  finer  gradations  in  the  shadows  being  thereby  retained. 
So-called  opal  glass,  as  having  a  finer  grain,  is  still  more 
preferred  by  those  who  have  tested  the  two. 

Green  glass  is  also  employed  to  improve  the  printing 
quality  of  a  negative,  or  in  some  cases  to  modify  the  colour 
of  the  resulting  print.  If  the  proportion  of  yellow,  orange, 
and  red  which  enter  into  the  colour  of  a  negative  is  large 
in  comparison  with  the  amount  of  blue  and  violet,  the 
negative  usually  prints,  in  ordinary  light,  much  better  than 
seems  possible  by  mere  ocular  inspection.  On  the  other 
hand,  a  negative  whose  image  is  largely  built  up  of  blues 
and  purples,  such  as  a  rodinal  developed  one,  will  give  by 
ordinary  light  a  much  poorer  print  than  might  be  expected. 
In  the  second  case  the  opacities  do  not  cut  off  as  much 
actinic  light  as  their  visual  density  suggests.  If,  however, 
we  entirely  get  rid  of  the  blue  and  purple  light,  we  so  far 
heighten  the  effective  influence  of  the  relatively  small  pro¬ 
portion  of  red,  orange,  and  yellow  in  the  image.  Now, 
although  a  green-coloured  glass  by  no  means  entirely 
eliminates  all  the  blue  and  purple,  it  very  much  cuts  down 
the  most  aggressively  actinic  rays  of  the  purple  end  of  the 
spectrum,  and  hence  materially  helps  to  lend  vigour  to  a 
negative  which  otherwise  prints  too  thin.  Even  thin  pyro- 
stained  negatives,  which  are  apt  to  be  quite  yellow  enough, 
are  helped  by  being  printed  behind  glass  that  cuts  off  part 
of  the  purple  and  blue  rays,  for  reasons  which  cannot  here 
be  dwelt  upon.  In  some  extreme  cases  a  pale  yellow  glass 
is  found  to  effect  what  is  needful.  The  employment  of 
green  or  blue  glass  has  also  a  not  inconsiderable  effect  upon 
the  resulting  tone  to  which  a  silver  print  is  susceptible,  as 
we  shall  later  on  find. 

Actinometers. — These  are  instruments  intended  to 
measure  the  amount  of  chemically  active  light  which  is 
affecting  a  sensitised  surface  during  exposure  under  a 
negative.  Of  actinometers  there  are  several  excellent 


16 


PHOTOGRAPHIC  PRINTING  PROCESSES. 


patterns  to  be  obtained.  Most  of  them  depend  upon  the  use 
of  suitably  sensitised  paper,  which  darkens  on  exposure  to 
light,  it  being  assumed  that  the  amount  of  darkening  is  an 
accurate  and  constant  measure  of  the  actinic  power  exerted 
by  the  light.  That  is  to  say,  X  amount  of  light  in  ten 
minutes  would  produce  the  same  tint  as  10  X  light  in  one 
minute,  or  as  ^X  in  100  minutes.  Although  this  is  not 
quite  accurate,  it  is  sufficiently  so  to  make  most  of  the 
actinometers  of  decidedly  practical  use  and  value. 

Thus  we  have  the  Johnson  actinometer:  this  is  a  small 
metal  box  having  a  glass  lid  painted  to  match  the  tint 
which  is  assumed  by  albumenised  silver  paper  after  a 
short  exposure  to  light.  An  opening  is  left  in  the  painted 
glass  against  which  part  of  a  strip  of  silver  paper  is 
caused  to  press  during  exposure  to  light;  if  the  light  be 
good,  in  a  short  time  the  paper  darkens  to  the  colour 
painted  upon  the  glass.  This  light  action  is  called  one 
tint.  The  strip  of  paper  is  pulled  forward  and  a  fresh 
surface  exposed ;  when  this  is  sufficiently  darkened  to 
match  the  standard  colour,  we  get  two  tints,  and  so  on. 
In  use,  suppose  we  are  printing  in  carbon,  we  estimate 
that  the  proper  exposure  with  a  given  negative  is, 
say,  ~  5  tints.  If  on  trial  we  find  this  is  correct,  we  need 
not  afterwards  depend  upon  judgment,  or  on  guess  work  ; 
but,  however  dark  or  bright  the  light,  all  that  is  required 
is  to  expose  our  carbon  paper  under  the  negative  until 
five  bits  of  the  actinometer  paper  have  been  successively 
darkened  to  the  tint  which  is  painted  on  the  lid  of  the 
instrument. 

Similar  in  principle  is  Sawyer’s  actinometer,  on  the  lid 
of  which  are  twelve  numbered  spaces,  each  space  being 
graduated  from  a  very  faint  opacity  in  orderly  sequence 
until  the  last  is  exceedingly  dense.  On  exposing  a  piece  of 
sensitised  paper  under  the  above  to  light,  in  X  minutes  space 
1  is  sufficiently  discoloured  to  enable  its  number  (painted  in 
opaque  pigment)  to  be  read ;  in  Y  minutes  more,  No.  2 
becomes  readable,  and  so  on.  Burton’s  actinometer  is  very 
similar  to  the  last,  but  instead  of  an  artificially  produced 
series  of  opacities,  a  set  of  six,  or  more,  diminutive  nega¬ 
tives,  arranged  in  order  of  density,  is  used.  One  of  the 
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most  recently  introduced  actinometers  is  Wynne’s,  which  is 
available  not  only  for  judging  contact-printing  by  daylight, 
but  for  any  other  occasion  where  the  actinic  quality  of  light 
is  required  to  be  tested.  Daylight  enlargement  and  lantern- 
slide  making  by  reduction  are  two  out  of  many  occasions 
when  such  an  actinometer  as  Wynne’s  is  particularly  useful. 
The  meter  in  question,  known  as  the  “Infallible,”  is  not 
unlike  Sawyer’s,  except  that  instead  of  twelve  it  has  thirty  - 
two  degrees  of  density.  The  action  of  Wynne’s  printing 
meter  depends  upon  the  principle  that  the  intensity  of  light 


Fig.  6. 


is  directly  as  the  sizes  of  the  apertures  through  which  it 
passes  in  order  to  act  upon  the  silver  paper  of  the  actino¬ 
meter.  This  is  virtually  the  same  principle  as  was  used  in 
Spurge’s  sensitometer. 

Fig.  6  will  give  the  reader  a  clear  notion  of  the 
appearance  and  method  of  using  Wynne’s  Infallible  Print 
Meter.  The  criterion  of  actinic  action  adopted  is  the 
number  which  can  be  read  off  after  the  required  amount 
of  exposure  has  been  given. HTn  the  illustration  15  is  the 
number  in  question. 

c 
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Home-made  actinometers  may  very  well  be  employed 
to  gauge  the  otherwise  uncertain  action  of  daylight  in 
printing.  Various  devices  may  be  availed  of ;  thus  a  piece  of 
glass,  say  J-plate  in  size,  is  ruled  off  into  twenty  squares, 
which  are  numbered  with  opaque  paint,  1  to  20 ;  over 
square  1  is  placed  a  single  thickness  of  tissue-paper, 
over  square  2  two  thicknesses,  and  so  on  until  the  last 
square  has  twenty  thicknesses  of  paper.  Any  convenient 
print-out  paper  is  used  with  the  above. 

For  platinotype  printing,  Captain  Abney  recommends 
the  following  :  A  piece  of  platinotype  paper  is  divided  into 
twenty  spaces,  these  are  exposed  to  diffused  daylight  in  the 
ratios,  A,  1 ;  B,  1  \  ;  C,  2 ;  D,  3,  etc.  ;  thus  C  has  twice 

the  exposure  of  A,  and  so  on  throughout  the  series.  The 

paper  being  developed,  the  spaces  are  marked  A,  B,  C,  etc. 

The  exposure  should 
be  so  timed  that  A, 
when  developed, 
shows  a  very  faint 
tint,  and  the  longest 
exposed  a  fully  in¬ 
tense  darkness.  The 
above  is  used  as  fol¬ 
lows  :  A  strip  of  pla¬ 
tinotype  is  exposed 
under  the  above,  alongside  the  trial  print ;  when  this  is 
removed  for  development,  the  last  letter  to  become  visible 
(without  development)  is  noted.  If  the  print  which  has 
been  exposed  comes  up  right  in  the  bath,  any  number  may 
be  subsequently  correctly  exposed  without  examination,  by 
referring  to  the  actinometer.  On  the  other  hand,  should 
the  print  prove  to  be  rather  over-  than  under-done,  the 
actinometer  will  be  a  sure  guide  to  definitely  reducing  or 
increasing  the  exposure  of  the  print  to  follow.  This  plan 
may  be  adopted  for  other  kinds  of  printing  paper.  A  very 
easily  home-made  actinometer,  costing  practically  nothing, 
may  be  made  as  follows : — Get  a  cardboard  ointment  box 
of  about  l|in.  in  diameter,  cut  two  parallel  slits  in  the  lid 
at  A  1,  A  2  (Fig.  7),  about  ^in.  in  width  and  the  same 
distance  apart.  At  B  cut  another  slit  of  the  same  width. 
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.Expose  a  piece  of  gelatino-chloride  (or  any  other  print-out 
paper  preferred)  to  light  until  it  assumes  a  pale  tint.  Now, 
using  water-colours,  paint  the  lid  of  the  box  to  match  the 
tinted  paper,  both  in  tint  and  in  depth  of  colour.  This 
done,  take  a  strip  of  the  gelatino-chloride  paper  about 
jin.  wide,  roll  it  up,  pass  the  free  end  through  the  slit  at 
A  1  and  A  2  in  the  lid  of  the  box  and  bring  the  end  out 
at  B.  Place  the  lid  on  the  box,  and  enclose  the  roll  of 
paper.  The  actinometer  is  then  complete.  As  soon  as 
the  paper  at  T  is  tinted  to  match  the  top  of  the  box,  we 
get  one  tint ;  the  free  end  of  the  paper  is  then  pulled 
through  so  that  a  fresh  surface  becomes  exposed  to  the 
action  of  light. 

Many  people  gauge  the  actinic  action  upon  invisible 
images  by  employing  print-out  paper  exposed  under  a 
negative  of  similar  quality  to  the  same  light  as  is  acting 
upon  the  invisible  image  upon  the  non-print-out  paper. 
Thus,  if  it  is  known  that  a  given  brand  of  gelatino-chloride 
prints  about  as  quickly  as  a  given  make  of  carbon  paper, 
sheets  of  both  kinds  are  exposed  under  negatives  of  similar 
quality ;  when  the  P.  O.  P.  looks  finished,  you  will  know 
that  the  image  upon  the  carbon,  although  perfectly  invisible, 
is  fully — but  not  too  fully — impressed.  If  the  P.  O.  P.  is 
only  three-quarters  as  fast  as  the  carbon  print,  expose  until 
you  get  a  “  pretty  ”  impression  —  one  which  would  not 
be  full  enough  for  toning — then  take  the  carbon  from  its 
frame,  leaving  the  P.  O.  P.  to  finish  by  itself.  If  the 
carbon  is,  say,  twice  as  slow  as  the  P.  O.  P.,  then  print 
off  two  prints  of  the  latter  while  one  of  the  former  is 
being  exposed.  The  advantage  of  this  is  that  once  the 
correct  ratio  of  sensitiveness  between  the  two  above,  or  any 
other  papers,  has  been  found,  one  can  almost  with  assured 
certainty,  by  means  of  pairs  of  negatives,  knock  off  a 
correctly  exposed  print  at  the  first  attempt. 

Whatever  pattern  of  actinometer  is  used,  it  must  always  be 
remembered  that  there  is  a  liability  to  the  sensitised  material 
to  “slow  down”  in  its  rate  of  action,  due  to  the  want  of 
keeping  property  in  all  such  preparations.  Another  point 
to  bear  in  mind  is  that  the  ratio  between  different  kinds 
of  paper  varies  with  the  time  of  day  and  period  of  the  year. 
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Thus,  whilst  the  sun  is  between  90deg.  and  30deg.  above 
the  horizon,  silver  paper  and  platinotype  paper  might  be 
equally  rapid ;  but  let  the  sun  be  under  15deg.  from  the 
horizon  and  it  will  be  found  that  platinotype  is  considerably 
quicker  printing  than  is  silver  paper.  Wherefore  in  winter, 
near  eventide,  or  in  gloomy  weather,  silver  paper  is  rela¬ 
tively  much  slower  than  platinotype. 

It  may  seem  to  some  that  I  have  given  an  unduly  large 
amount  of  space  to  actinometers  ;  but  I  feel  that  in  many 
cases  prints  are  more  or  less  injured  by  examination  during 
printing — degradations  of  high  lights,  marking  of  the  paper, 
admission  of  damp,  and  above  all,  the  unnoticed  shifting 
which  follows  the  continued  turning  back  of  the  paper, 
have  between  them  to  answer  for  considerable  loss  of 
quality.  Therefore,  even  where  one  is  printing  on  print¬ 
out  paper,  the  use  of  a  meter  will  be  often  found  desirable. 
In  printing  from,  say,  12in.  by  lOin.  negatives,  the  risk  of 
damage  to  print  and  negative  is  considerable,  and  is  well 
worth  avoiding,  by  timing  the  printing  by  means  of  a 
-J-pIate  negative  as  suggested,  or,  better  still,  by  using  an 
actinometer  such  as  Wynne’s. 

Sources  of  Light  for  Printing. — Foremost,  of  course, 
is  sunlight.  This  is  rarely  used  direct  and  of  full  in¬ 
tensity,  but  either  diffused  by  clouds  or  else  by  printing 
in  the  shade.  None  the  less,  with  unusually  hard  or 
dense  negatives,  printing  in  direct  sunshine  is  sometimes 
availed  of  with  the  greatest  advantage.  The  direct  rays 
of  the  sun  are  also  occasionally  employed  for  enlarging 
by  means  of  the  solar  camera.  Sunlight,  although  the 
most  powerful,  is  by  far  the  most  inconstant  of  all  illu- 
m  in  ants.  The  actinic  intensity  varies  from  month  to 
month,  and  day  to  day ;  this  variation  is,  of  course, 
still  more  marked  from  hour  to  hour.  The  usual 
brilliancy  of  sunlight  is  not  always  a  reliable  test  of 
its  printing  capacity.  The  whiter  or  bluer  the  light, 
the  quicker  it  will  print ;  as  the  light  gets  yellower,  it 
becomes  slower.  Often  cloudy  weather,  without  direct 
sunshine,  prints  quicker  than  a  blaze  of  golden  sun- 
rays,  such  as  we  may  get  in  the  last  two  hours  of 
the  day. 
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Diffused  Daylight. — For  all  ordinary  print-ont  pur¬ 
poses  with  fairly  good  negatives,  nothing  is  better  than 
a  diffused  daylight,  which  permits  one  to  lay  the 
printing-frames  face  upwards  where  plenty  of  quick¬ 
acting  light  may  fall  upon  them. 

Electric  Light. — Next  to  daylight,  this  is,  perhaps, 
destined  to  be  the  most  serviceable.  For  bromide  contact¬ 
printing  it  is  one  of  the  most  satisfactory  illuminants 
obtainable.  For  this  purpose  an  incandescent  lamp,  as 
used  in  the  Friese-Green  automatic  printing-machine,  is 
best.  For  print-out  papers  and  platinotype  the  arc 
lamps  have  been  found  convenient ;  they  are  still  more 
useful  for  enlarging  purposes. 

Lime-Light,  considering  its  intensity,  is  less  often  used 
in  photographic  printing  than  one  would  think  wTould  be 
the  case  ;  this  is  no  doubt  due  to  the  trouble  and  care 
involved  in  using  the  light,  and  to  its  inconstant  intensity. 

Magnesium  in  Oxygen  is  another  form  of  actinic 
radiant  energy  which  is  rather  unaccountably  neglected. 
The  light  in  question  was  introduced  to  the  Photographic 
World  by  means  of  a  lamp  devised  by  Mr.  Humphreys. 
A  comparatively  short  exposure  to  the  above  lamp  was 
found  to  be  sufficient  to  print  platinotype  or  gelatino- 
chloride  paper  through  an  average  negative. 

Magnesium  Eibbon. — This  is  perhaps  the  most  popular 
of  all  artificial  illuminants  with  the  ordinary  amateur, 
being  especially  useful  for  bromide  prints,  lantern-slides, 
and  other  dia -positives.  It  is  cheap,  requires  nothing 
special  to  burn  it  in,  and  no  skill  to  use  it.  Allied 
to  it  is  magnesium  powder,  which  is,  however,  used  for 
obtaining  negatives  rather  than  for  printing.  Mag¬ 
nesium  ribbon  is  occasionally  employed  for  enlarging 
with  not  inconsiderable  success. 

Incandescent  Gas-Light  is  utilised  for  much  the  same 
purpose  as  magnesium  ribbon.  Of  late  it  has  become  very 
popular  for  use  in  enlarging  lanterns,  for  which  purpose 
it  has  many  good  points  and  but  few  faults. 

Acetylene  is  an  illuminant  of  quite  recent  introduc¬ 
tion.  It  cannot  at  present  be  said  to  have  established  itself 
as  a  source  of  light  for  photo -printing.  Its  drawbacks  are 
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its  unpleasant  smell  and  its  prejudicial  effect  upon  the 
minds  of  insurance  officials.  It  is,  however,  tolerably 
safe,  providing  that  a  good  quality  of  carbide  and  a  good 
type  of  generator  be  used. 

Obdinaey  Gas. — Regarding  this  very  little  need  be  said, 
except  that  it  is  apt  to  vary  according  to  the  pressure  and 
quality  of  the  gas,  and  to  the  make  and  condition  of  the 
burner.  It  is.  mainly  used  for  transparency  work,  opals, 
bromide  paper  contact  prints,  etc. 

Oil  Lamps  and  Candles. — Besides  the  last-named  il- 
luminant  a  good  word  may  be  said  on  behalf  of  oil 
lamps,  which,  properly  trimmed,  give  a  tolerably  con¬ 
stant  light ;  and  wax  candles,  which  also  vary  but 
little.  Even  a  match  or  a  vesta  may,  on  occasion,  be 
used  for  photographic  printing,  as  with  J-plate  bromide 
prints,  or  lantern-plates. 

Sources  of  Heat. — Heat,  or  temperature,  plays  a  not 
unimportant  part  in  all  photo-printing  processes,  and  in 
some  is  a  sine  qua  non.  All  chemical  action  is  rendered 
more  energetic  by  an  increase  of  the  temperature,  and 
vice  vei  sd.  Hence,  if  an  ordinary  toning-bath,  such  as 
is  used  for  gelatino-chloride  paper,  is  below,  say,  45deg., 
it  is  so  inactive  that  toning  is  hardly  possible.  Increasing 
the  temperature  to  65deg.  at  once  hastens  the  action  of 
the  bath.  If,  however,  the  temperature  be  much  raised, 
in  some  cases  the  constituents  of  the  bath  re-act  on  one 
another,  forming  compounds  inimical  to  the  well-being 
of  the  print.  A  high  temperature  is  also  injurious  to 
such  papers  as  are  prepared  with  gelatine  which  has 
not  been  rendered  insoluble  by  means  of  formalin  or 
some  such  hardening  agent. 

The  Bunsen  burner  or  gas  fire  is  a  device  whereby  a 
mixture  of  gas  with  air  is  formed,  the  mixture  being  then 
burnt  by  the  aid  of  the  air  which  comes  in  contact  with  the 
flame.  It  should  give  a  blue  light,  free  from  unconsumed 
carbon  ;  if  the  light  is  yellow,  or  whitish,  and  a  black 
deposit  forms  upon  anything  put  into  the  flame,  the  latter 
has  caught  back,  and  is  not  properly  burning. 

A  spirit-lamp  is  often  of  use,  and  needs  no  description. 

What  is  termed  a  bain-marie ,  or  water-bath,  demands 
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a  few  words.  It  consists  of  an  arrangement  whereby  a 
porcelain  or  other  vessel  is  stood  in  hot  water,  contained 
in  a  larger  metal  vessel,  which  is  warmed  by  any  con¬ 
venient  source  of 
heat.  In  develop- 
ing  or  toning 
platinotypes,  or 
in  toning  bromide 
papers,  such  an 
arrangement  is 
most  convenient. 

The  same  arrange¬ 
ment  is  often  use¬ 
ful  in  hot  weather 
in  order  to  keep 
the  solutions  cold ; 
in  this  case  the 
outer  dish  is  partly 
filled  with  ice  and. 
water,  or  with 
any  other  heat¬ 
absorbing  mixture. 

Various  Useful  Articles. — A  chemical  thermometer  is 
always  desirable,  and  in  some  cases  indispensable.  It 
consists  of  the  usual  glass  tube  containing  mercury,  having 
the  degrees  of  heat  marked  inside  the  glass  ;  hence  the 
whole  can  be  immersed  in  hot  solutions  and  the  tube  can 

be  kept  absolutely 
clean.  As  a  rule, 
the  whole  ther¬ 
mometer  should 
be  put  right  into 
the  solution  and 
left  there  for  a 
minute  or  more  ; 
fig.  9.  when  done  with, 

the  thermometer 

should  be  carefully  and  completely  rinsed  and  freed  from 
any  of  the  chemical  in  which  it  has  been  placed. 

Squeegeeing  surfaces  are  amongst  other  minor  printing 
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necessaries.  Of  the  glazed  surfaces,  glass  is  the  most 
popular,  as  being  generally  available  ;  next  in  favour  is 
celluloid.  For  matting  prints  ground-glass  is  most  used ; 
while  ferrotype  sheets  are  also  in  favour. 

Some  people  have  trouble  through  prints  sticking  to 
glass;  for  these,  Tyler’s  Pulp  Slab,  which  does  not  require 
a  preliminary  preparation  with  French  chalk,  is  con¬ 
venient  and  inexpensive. 

Squeegees  are  used  for  ensuring  perfect  contact  between 
two  flat  surfaces.  The  two  principal  forms  are  shown 
at  Figs.  8  and  9.  The  former  is  a  roller  of  rubber, 
preferably  solid  rubber,  while  the  latter  consists  of  a 
piece  of  rubber  let  into  a  wooden  frame.  The  latter  form 
is  more  generally  useful. 


CHAPTEB  III. 


PREPARING  THE  NEGATIVE  FOR  PRINTING. 

The  subject  of  this  chapter  is  in  itself  sufficient  for  a 
hook,  but,  although  slightly  outside  printing  processes, 
inasmuch  as  these  last  cannot  be  properly  carried  out 
unless  some  preliminary  attention  is  given  to  obtaining 
in  a  negative  that  particular  quality  which  best  accords 
with  the  end  in  view,  a  few  leading  particulars  are 
briefly  given. 

Clearing. — Much  benefit  often  accrues  to  the  printing 
quality  of  “pyro”  negatives,  and  sometimes  to  other  kinds, 
by  passing  them  through  a  clearing  bath.  By  so  doing, 
-even  if  no  other  improvement  follows,  the  time  of  exposure 
is  much  reduced.  The  following  is  as  good  as  any  : — 

Alum .  ...  ...  ...  ...  ...  loz. 

Sulphuric  acid  ...  ...  ...  ...  ...  |oz. 

Sulphate  of  iron  ...  ...  ...  ...  3oz. 

Water  ...  ...  ...  ...  ...  ...  1  pint. 

Reduction. — A  considerable  proportion  of  negatives  will 
usually  be  found  to  be  troubled  by  a  thin  film  of  opacity 
spread  over  the  whole  of  the  surface;  this  may  be  due 
to  over-exposure;  to  reflected  light  in  the  camera;  to  the 
-dark-room  lamp  slightly  fogging  the  plate  during  develop¬ 
ment,  etc. ;  or  to  chemical  fog,  produced  by  over-prolonged 
-development,  or  by  over-doses  of  soda,  ammonia,  or 
-other  alkali.  The  immediate  effect  of  this  is  to  prevent 
the  deepest  shadows  of  the  negative,  which  theoretically 
.should  be  “  clear  glass,”  from  printing  with  that  full 
strength  that  one  would  like.  In  other  words,  the  shadows 
.are  “ veiled.”  In  such  a  case,  soak  the  negative  in  water 
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until  the  film  is  quite  soft,  and  then  immerse  in  sufficient 
of  the  following  : — 

Hyposulphite  of  soda  ...  ...  ...  ...  loz. 

Water  ...  ...  ...  ...  ...  ...  1  pint. 

The  above  should  be  a  white  transparent  liquid. 
Having  poured  out  enough  to  well  cover  the  negative, 
add,  just  before  use,  as  many  drops  of  a  10  per  cent, 
solution  of  ferricyanide  of  potassium  as  will  make  tho 
mixture  a  pale  greenish  amber.  Watch  that  the  reduc¬ 
tion  is  not  overdone ;  if  the  negative  is  left  long  in  the 
mixture,  the  image  may  entirely  disappear. 

Intensification. — Sometimes,  either  from  the  effect  of 
the  reducing  solution,  or  through  errors  of  exposure  or  of 
development,  negatives  lack  strength  in  the  high  lights  ;, 
the  cure  for  this  is  intensification.  Out  of  many  formulae 
the  most  popular  one  is  appended.  First  thoroughly  eliminate 
all  hypo  from  the  negative  ;  this  done,  put  it  straight  from 
the  washing  water  into  an  acidified  solution  of  mercury. 
Thus,  to  a  saturated  solution  of  mercuric  chloride  lOoz. 
add  hydrochloric  acid  15  minims  (or  drops).  A  weak 
negative  should  be  very  thoroughly  bleached  by  the 
above  ;  a  less  weak  negative  will  need  less  bleaching. 

Thoroughly  wash,  and  immerse  in  a  10  per  cent,  solution 
of  ammonia,  leaving  it  in  the  above  until  the  whole  of  the- 
mercury  is  completely  darkened.  If  still  more  intensity  is 
needed,  the  above  treatment  can  be  repeated.  Instead  of 
using,  ammonia,  the  bleached  plate  may  be  redeveloped  in 
a  pyro,  or,  better  still,  in  an  acidified  ferrous  oxalate 
developer ;  but  the  latter  requires  some  care  in  use,  the 
details  of  which  cannot  be  here  dwelt  upon. 

Local  Reduction  is  frequently  much  called  for,  particu¬ 
larly  when,  as  often  happens,  halation  is  present.  For  this, 
purpose  spirits  of  wine  rubbed  on  by  means  of  any  soft 
material ;  or  levigated  (finely  powdered)  chalk  moistened, 
with  the  foregoing,  and  rubbed  over  the  part  to  be  reduced, 
will  be  found  very  efficacious.  At  the  same  time,  while  with 
some  subjects  the  improvement  is  wonderful,  with  others, 
much  harm  ensues. 

Staining. — Somewhat  analogous  to  the  use  of  tinted  glass. 
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is  the  practice  of  staining  the  negative,  for  which  purpose  it 
is  immersed  in  any  convenient  solution  of  transparent 
yellow  dye  or  other  tinted  pigment. 

Akin  to  plain  staining  is  the  action  of  the  uranium  in- 
tensifier.  For  a  J-plate  take  2oz.  of  a  solution  of  uranium 
nitrate  (4gr,  to  each  ounce  of  water),  in  which  soak  the 
plate ;  pour  the  solution  into  a  measuring-glass,  and  add 
three  or  four  drops  of  a  10  per  cent,  solution  of  ferricyanide 
of  potassium.  If  needful,  add  more  of  the  last  named, 
rinse  in  slightly  acidulated  water,  dip  in  plain  water,  and 
dry.  Do  not  overdo  the  above ;  the  uranium  soon  makes 
the  whole  film  non-actinic,  and  correspondingly  tedious  to 
print  from.  The  whole  stain  can,  however,  be  quickly 
removed  by  placing  the  negative  in  weak  ammonia  and 
water ;  or  small  parts  may  be  similarly  relieved  of  the 
uranium,  by  carefully  touching  or  painting  with  the  last- 
named,  or  with  some  other  alkaline  solution. 

Varnishing. — This  is  called  for,  for  two  reasons:  first, 
for  the  protection  of  the  film  from  abrasion,  damp,  and 
the  injurious  action  of  various  chemicals  present  on  the 
surface  of  sensitised  paper ;  secondly,  in  order  to  enable 
retouching  to  be  carried  out.  If  varnish  is  to  be  applied,  see 
that  all  has  been  first  done  in  the  way  of  intensification, 
reduction,  etc.,  that  is  needful. 

Varnish  may  be  applied  to  a  hot  plate  in  the  ordinary 
way,  or  to  a  cold  plate,  which  is  a  less  common  method. 
To  apply  “hot  ”  varnish  is  none  too  easy.  First,  the  plate 
is  heated  until  it  is  “pleasantly  ”  warm  to  the  back  of  the 
hand ;  next,  the  varnish  is  poured  on  to  the  plate,  much  as 
is  done  when  coating  a  plate  with  collodion,  and  is  similarly 
flowed  over  the  film.  That  is  to  say,  the  plate  being  held 
level,  a  pool  of  varnish  is  poured  where  the  dark  spot  is 
marked  (Fig.  10);  this  spreads  as  indicated  by  the  shaded 
part ;  the  plate  is  then  slightly  and  successively  inclined 
towards  A,  B,  C,  and  D,  so  that  the  varnish  travelling  in 
the  directions  indicated  by  the  arrows,  spreads  evenly  over 
the  plate.  The  surplus  is  poured  off  into  a  wide-mouthed 
bottle,  the  plate  being  the  while  rocked  to  prevent  the 
formation  of  lines  or  markings.  To  prevent  the  varnish 
from  running  down  the  back  of  the  negative  when  it 
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is  draining  off  into  the  bottle,  with  a  cloth  run  down 
the  two  bottom  inclined  edges  towards  the  bottle.  This 
also  takes  away  the  excess  of  varnish,  which  otherwise 
is  apt  to  form  little  ridges  around  the  edges  of  the  plate. 
Most  amateurs  fail  to  acquire  the  needful  dexterity  to 
properly  perform  the  above.  For  such,  nothing  is  perhaps 
better  than  Mawson’s  Cold  Varnish;  with  this  all  that  is 
needful  is  to  soak  the  negative  in  some  of  the  solution  and 
dry  it  off  as  if  it  had  been  taken  direct  from  the  washing 
water  ;  or  the  varnish  may  be  painted  on.  This  varnish  is 
also  very  useful  for  films. 

Ground-glass  varnish  is  applied  to  the  glass  side  of  the  nega¬ 
tive  where  modi¬ 
fication  of  effect 
is  called  for.  It 
is  put  on  much  as 
described  for  hot 
varnish.  Parts  of 
it  may  be  wiped 
off  with  methy¬ 
lated  spirit,  or 
erased  with  a 
knife ;  other  parts 
may  be  dark¬ 
ened  with  char¬ 
coal,  chalk,  etc. 

Instead  of  this  varnish  many  prefer  to  use  tissue-paper, 
or  papier  mineral,  pasted  on  to  the  glass  side  of  the  nega¬ 
tive.  To  do  this,  neatly  stretch  the  paper  upon  a  light 
frame  so  laid  down  that  the  paper  rests  upon  a  smooth, 
fiat  support,  apply  a  thin  and  even  coat  of  any  convenient 
adhesive  to  the  glass,  and  press  the  glass  in  contact  with 
the  paper.  The  printing  densities  of  fairly  large  negatives 
are  with  much  facility  altered  by  working  on  the  paper 
with  brush,  lead-pencil,  pen,  and  scraper,  washes  of  yellow 
or  blue  colour  being  applied  as  required,  and,  especially 
where  large  figure  studies  are  in  consideration,  acceptable 
effects  are  quickly  obtainable  by  using  stumps  and  powdered 
chalk  or  charcoal.  As  regards  working  with  pencil  upon 
the  face  of  the  negative,  little  can  be  said. 
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Spotting  must,  of  course,  if  needful,  be  done ;  it  is,  how¬ 
ever,  a  somewhat  difficult  operation  to  do  well.  Colour  as 
nearly  as  possible  of  similar  opacity  and  tint  to  that  of  the 
negative  should  be  used ;  it  should  be  mixed  to  a  thick 
consistency,  and  applied  with  a  small,  finely-pointed  sable 
brush.  The  spot  to  which  the  colour  has  to  be  applied 
should  be  made  rather  darker  than  lighter  than  the  sur¬ 
rounding  tone  ;  so  that  in  the  print  the  spots  appear 
slightly  lighter  than  they  should.  This  is,  as  a  rule, 
easily  put  right  by  re-spotting ;  but  a  darker  patch  on  a 
print  cannot  so  well  be  painted  out,  except  with  much 
trouble  and  skill.  If  the  place  to  be  spotted  be  a  pit, 
i.e.,  clean  glass  surrounded  by  a  crater  wall  of  gelatine, 
the  pit  must  be  filled  up  with  gum  arabic,  and  the  latter 
dried  before  spotting  is  attempted.  As  regards  what  is 
known  as  re-touching,  99  per  cent,  of  amateurs  had 
better  have  nothing  to  do  with  it.  The  1  per  cent,  left, 
and  the  general  run  of  professionals,  are  advised  to  receive 
instruction  at  the  hands  of  an  experienced  re-toucher, 
mere  written  description  of  the  procedure  being  of  little 
use.  In  any  case  the  present  manual  cannot  spare  space 
for  the  information. 


CHAPTER  IY. 


PRINT-OUT  PAPERS. 

Gelatino-Chloride  Paper.— In  dealing  with  print-ont 
papers,  which  although  not  entirely,  are  mainly,  what 
are  called  “ silver  papers,”  one  has  been  taken  as  embody¬ 
ing  all  the  main  procedures  and  manipulations  common  to 
this  class  of  printing  and  toning.  The  present  chapter  will 
therefore  deal,  in  some  detail,  with  the  practice  to  follow  in 
making  prints  upon  gelatino-chloride  paper;  whilst  succeed¬ 
ing  chapters  will  touch  upon  the  particular  modifications 
called  for  in  working  other  kinds  of  print-out  silver  paper, 
such  as  albumenised  and  collodionised. 

At  the  outset  I  wish  to  say  that  the  selection  of  gelatino- 
chloride  as  a  type  does  not  imply  my  preference  for  the 
make  of  paper  in  question  over  other  kinds  of  silver  paper. 
On  the  contrary,  for  several  reasons,  which  are  stated  in 
their  proper  places,  gelatino-chloride  paper,  as  at  present 
procurable,  is  less  esteemed  than  are  certain  other  silver 
papers,  of  which  the  most  notable  is  collodio- chloride.  But 
the  object  of  this  little  work  being  to  explain  the  way 
to  work  popular  printing  processes,  it  would  have  been 
ill-advised  to  give  a  back  seat  to  what  is  certainly  at 
the  present  moment  the  most  popular  of  all  print-out 
papers. 

First,  what  is  a  print-out  paper  ?  A  print-out  paper 
is  one  which  on  exposure  under  a  negative  to  light  is 
impressed  with  a  visible  image  showing  the  full  detail  of 
the  finished  print. 

Partly  print-out  papers  are  those  in  which  only  a  faint, 
or  imperfect,  image  can  be  seen  after  exposure  to  light, 
e.g .,  platinotype. 


PRINT-OUT  PAPERS. 


31 


Papers  which  do  not  print  out  are  those  in  which  no 
visible  image  of  a  negative  is  produced  by  light,  but  is 
-developed  up  ;  as,  for  instance,  are  the  latent  images  of 
negatives.  Of  this  class  bromide  paper  is  the  most 
characteristic  example.  The  above  are  three  broad  and 
convenient  classifications ;  at  the  same  time  the  demar¬ 
cating  lines  between  the  three  are  somewhat  arbitrary 
ones,  and  papers  are  placed  in  one  category  or  the  other 
with  which  they  do  not  in  all  cases  fully  accord.  Thus, 
.although  gelatino-chloride  paper,  often  called  P.  O.  P., 
nearly  always  justifies  its  name,  it  may  nevertheless  be 
treated  as  a  partly  print-out  paper,  and  be  developed 
up  by  a  suitable  reducer. 

Again,  certain  papers  which  are  grouped  with  those 
which  have  no  visible  image  until  developed  up,  none  the 
less  show  some  signs  of  light  action,  particularly  when 
examined  by  transmitted  light.  Bearing  the  above  quali¬ 
fications  in  mind,  the  instructions  and  descriptions  which 
follow  will  be,  as  far  as  possible,  given  under  the  three 
main  headings,  print-out,  partly  print-out,  and  non-print¬ 
out  papers. 

Gelatino-chloride  Papers  (also  called  P.  O.  P.,  Solio, 
'Sylvio,  and  many  other  fancy  names). — First,  of  what 
does  the  paper,  or  rather  its  sensitised  surface,  consist  ? 
Essentially  the  sensitised  matter  with  which  the  gelatino- 
chloride  paper  is  usually  coated  consists  of  a  citro- chloride 
formed  into  an  emulsion  with  silver  nitrate  and  gelatine, 
although  other  organic  salts  may,  in  some  cases,  be  sub¬ 
stituted  for  the  foregoing.  There  are  many  makes  of  this 
paper  on  the  market  which,  although  they  have  a  generic 
similarity,  possess  more  or  less  marked  differences,  though 
these  are  too  numerous,  and  sometimes  too  trifling,  to 
dwell  upon.  One  unfavourable  thing,  however,  as  far  as 
I  know,  common  to  all  the  gelatine  papers,  is  the  acidified 
condition  of  the  film  ;  this  is  made  so  in  order  that  the 
sensitiveness  of  the  emulsion  may  remain  unimpaired  for 
some  time,  and  because  the  addition  of  an  acid  facilitates 
the  coating  of  the  paper ,  and  also  prevents  the  free  silver 
nitrate  from  attacking  the  gelatine.  If  no  acid  were 
present,  red  stains  would  be  formed  similar  to  those  caused 
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on  gelatine  dry-plate  films  after  long  printing  with  albu- 
menised  paper.  This  acid  state  is,  under  suitable  circum¬ 
stances,  liable  to  set  up  a  condition  of  decomposition  of  part 
of  the  gelatine,  which  is  then  apt  to  form  various  obscure 
combinations  with  the  silver  salt  held  in  the  emulsion. 
Moreover,  it  calls  for  the  addition  of  a  considerable  amount 
of  alkali  to  the  toning-bath,  which  is  not  a  gain  to  the 
toning. 

Despite  all  its  faults,  and  it  possesses  a  few,  gelatino- 
chloride  paper  has  almost  entirely  supplanted  the  erstwhile 
favourite  albumenised  silver  paper  which  ten  years  ago 
was  practically  the  only  printing  process  in  use.  The 
reasons  for  this  are  not  far  to  seek.  First,  gelatino- 
chloride  paper  prints  quicker ;  next  it  gives  a  finer  detail, 
and  will  take  a  higher  glaze.  Moreover  it  gives  better 
prints  from  thin  negatives ;  this  last  quality  is  often  worth 
a  good  deal,  for  the  evolution  of  the  manufacture  of  the 
dry -plate,  and  of  the  habit  of  development,  are  both  in  the 
direction  of  a  thin,  rather  than  of  the  old-fashioned  plucky 
negative.  A  thin  negative  is  more  quickly  made,  alike  as 
regards  exposure  and  development,  and  prints  ever  so  much 
quicker ;  hence  one  reason  why  gelatino-chloride  has  been 
so  much  favoured. 

As  regards  the  chief  drawbacks  of  the  paper,  much  might 
be  said  ;  enough  that  amongst  its  most  frequent  or  serious, 
defects  are  (1)  a  tendency  to  give  double  tones,  i.e.,  warm 
shadows,  with  bluish  high  lights  and  half-tones ;  (2) 

unpleasing  tones  ;  (3)  yellow  high  lights  ;  (4)  hard  prints 
from  plucky  negatives  ;  (5)  want  of  permanency. 

As  regards  (1)  many  explanations  have  been  offered.  The 
fundamental  cause  seems  to  be  due  to  the  physical  condition 
of  the  gelatine  film,  the  under  parts  of  which  on  immersion 
in  water  become  difficult  of  access  to  the  washing  water, 
which  should  remove  the  toning  solution ;  hence  partial  if 
not  complete  over-toning  may  ensue. 

Again,  the  light  half -shadows  lying  mostly  upon  the 
surface  of  the  gelatine  are  soonest  reached  by  the  toning 
agent,  whence  toning  not  only  begins,  but  is  finished,  before 
the  fluid  employed  in  the  toning  has  permeated  far  enough 
to  reach  the  deeper  lying  parts  of  the  image  which  compose 
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the  dark  shadows.  It  follows  that,  in  order  to  tone  the 
latter,  the  treatment  is  so  prolonged  that  the  half-lights 
become  grossly  over-toned,  with  the  usual  result  of  an 
unpleasant  flat  and  cold  appearance.  A  contributory 
cause  to  bringing  about  double  tones  is  an  inactive 
toning -bath,  due  to  acidity,  or  to  lack  of  gold,  or  to  other 
reasons. 

(2)  Unpleasing  tones  are  mainly  due  to  the  character  of 
the  toning -bath,  the  extent  of  the  toning,  the  character  of 
the  negative,  and  the  quality  of  the  light  used  for  printing  ; 
they  may  be  said  to  be  within  the  photographer’s  control. 
(3)  Yellow  high  lights  are  induced  by  stale  paper,  by  an  ex¬ 
cess  of  sulphocyanide  in  the  toning -bath,  and  by  sulphurisa- 
tion  during  toning  and  fixing,  which  last  is  the  usual  result 
of  using  the  combined  bath.  (4)  A  hard  print  from  a  strong 
negative  is  perhaps  less  a  fault  than  a  characteristic.  (5) 
The  lack  of  stability  in  the  finished  print  is  a  very  variable 
quality,  depending  on  the  manufacture  of  the  paper,  which, 
as  a  rule,  the  printer  is  quite  unable  to  gauge  or  test ;  next 
it  depends  upon  the  age  and  manner  in  which  the  paper 
has  been  stored ;  and  finally  upon  the  treatment  it  has 
been  subjected  to  in  toning  and  fixing.  The  various 
operations  need  to  be  carefully  and  efficiently  carried  out.  A 
stable  and  non-acid  bath  should  be  used,  two  fixing-baths 
employed,  and  the  washing  should  be  ample  without  being 
excessive.  Such  are  the  main  conditions  of  reasonable 
stability  ;  it  may  be  assumed  that  all  the  conditions  are  not 
usually  present,  and  hence  few  gelatino-chloride  prints  keep 
long  in  good  condition. 

Printing.— Although  gelatino-chloride  paper,  as  commer¬ 
cially  made,  will  keep  in  fairly  good  condition  for  a  con¬ 
siderable  time  if  care  in  storage  is  taken,  the  best  and  most 
lasting  results  are  obtained  where  freshly  made  paper  is 
used.  Stale  paper  is  apt  to  be  somewhat  degraded  in  the 
high  lights,  especially  if  the  packet  has  been  opened.  Some 
deterioration  may  also  be  put  down  to  the  acid  preservative 
acting  upon  the  gelatine,  which,  in  its  turn,  re-acts  detrimen¬ 
tally  upon  the  silver  chloride. 

In  any  case  where  hours  or  days  elapse  between  the 
opening  of  a  packet  or  a  roll  of  paper  and  the  toning,  the 
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paper  should  be  kept  not  only  light-tight,  but  air-tight ;  to 
which  end  it  is  well  to  store  it  under  moderate  pressure. 
For  this  purpose  are  procurable  storage  boxes  having  a 
spring  that  causes  a  sheet  of  wood,  or  other  material,  ta 
press  upon  the  contained  paper.  A  copying-press,  or  even 
a  pile  of  books,  will  do  better  than  nothing  ;  while  very 
convenient  and  efficacious  is  an  ordinary  printing-frame, 
in  which  a  piece  of  glass  is  first  placed,  then  a  light¬ 
proof  paper,  next  the  sensitised  paper,  while  another 
sheet  of  glass  is  interposed  between  the  paper  and  the 
hinged  back. 

The  above  remarks  and  expedients  apply  to  most  of  the 
papers  in  use  for  photographic  printing.  As  regards  actual 
exposure  to  printing  light  under  the  negative,  there  is  not 
much  which  applies  more  to  gelatino-chloride  than  to 
other  print-out  silver  papers.  Keep  the  paper  dry ;  the 
best  and  cheapest  means  is  to  cut  up  india-rubber  sheeting 
into  pieces  the  size  of  the  plate.  Print  in  a  diffused  light, 
unless  the  negative  is  unusually  plucky,  i.e.,  full  of  contrast 
and  sparkle,  in  which  case  printing  in  direct  sunlight  may 
be  called  for  ;  sometimes  a  happy  medium  is  found  by 
exposing  to  bright  direct  sunshine  with  thin  tissue-paper 
interposed.  In  the  case  of  a  weak  negative,  ground-glass, 
green  g]ass,  or  even  pale  yellow  glass  may  be  profitably 
used,  the  printing  being  done  in  the  shade  (diffused  light). 
By  such  an  expedient  a  considerable  improvement  in  the 
light  and  shadow  of  a  print  may  ensue.  But  with  silver 
printing  nothing  will  make  an  over-poor  but  printable  nega¬ 
tive  rival  the  rich  and  attractive  tones  which  result  from  a 
negative  of  suitable  quality.  With  this  as  with  all  other 
print-out  papers,  the  printing-in  of  a  supplementary  sky  is 
tolerably  easy,  as  is  also  what  is  called  combination  print¬ 
ing  ;  e.g.,  printing  one  or  more  figures  from  one  negative 
into,  say,  a  landscape  from  another  negative,  and,  similarly, 
combining  parts  of  any  two  or  more  negatives.  Sunning - 
down  is  also  a  very  simple  matter ;  these  and  such  like  are, 
however,  technical  details  dwelt  upon  elsewhere. 

One  last  point.  Before  toning  some  experience  is  re¬ 
quired  in  order  to  judge  when  the  printing  has  been  carried 
far  enough.  In  nearly  every  case  as  regards  a  beginner,  the 
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cardinal  mistake  made  is  to  under-print,  hence  follow  weak, 
wishy-washy  results.  It  must  be  borne  in  mind  that  the 
preliminary  washing  very  considerably  reduces  the  strength 
of  the  image  ;  after  toning  there  is  also  a  further  slight  loss 
in  the  fixing-bath,  the  amount  of  which  varies  greatly  under 
different  circumstances.  When,  therefore,  the  photographer, 
upon  examining  his  print,  finds  that  it  looks  about  what  he 
would  wish  it  to  be  when  finished,  he  should  leave  it  for  a 


fig.  11. 

considerable  time  longer  in  the  printing -frame,  say,  if  the 
time  so  far  has  been  fifteen  minutes  let  the  exposure 
continue  for  another  five  minutes,  or  even  ten  minutes, 
depending  upon  the  brand  of  paper,  the  class  of  negative, 
and  the  warmness  of  tone  desired.  This  timing  is  merely 
approximate,  and  is  meant  to  ensure  that  the  beginner 
rather  over  than  under  prints.  As  a  rule,  the  best  way 
to  judge  is  by  inspection  ;  the  print  should  have  its  high 
lights  (purest  whites)  slightly  tinted. 

d  2 
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ance.  Fig.  14  shows  the  last  after  toning  and  fixing. 
Whilst  on  the  subject  of  printing  let  me  point  out  that 
with  gelatino-chloride,  as  with  most  silver  print-out  papers, 
there  is  a  maximum  amount  of  exposure  suitable  for  each 
particular  tone  desired,  and  that  printing  must  therefore 
be  regulated  according  to  the  amount  and  character  of  the 
toning  which  is  to  follow.  On  placing  a  print  in  the 
toning-bath  the  image  is  found  to  be  of  a  warm,  generally 
a  reddish,  hue  ;  as  gold  becomes  deposited  upon  this  reddish 


fig.  12. 


As  a  guide  to  the  amount  of  over-printing  more  or  less 
called  for  by  all  print-out  silver  papers,  four  reproductions 
of  a  print,  upon  gelatino-chloride  paper,  from  the  same 
negative  are  reproduced.  They  represent  “Eventide  at 
Chilworth,  ”  and  are  by  Mr.  G.  W.  Jenkins.  Fig.  11 
shows  the  print  before  toning  in  the  “pretty”  stage. 
Fig.  12  shows  the  same  after  toning,  printing,  etc. — 
note  its  under-done  appearance.  Fig.  13  shows  a  print 
properly  exposed  for  toning — note  its  over-done  appear- 
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image,  it  gradually  turns,  first  brown,  then  black,  next 
purple,  finally  bluish  or  slate-coloured. 

The  strongest  or  pluckiest  tone  is  where  there  is  a  large 
proportion  of  gold  backed  by  a  proportionately  small 
amount  of  silver.  This  combination  lends  a  strong  and 
pleasant  colour,  and  the  image  is  but  little  weakened 
by  the  subsequent  fixing-bath.  Hence  in  printing  on 
gelatino-chloride  paper  with  the  sulphocyanide  bath,  if 
a  full  warm  black  is  desired  there  need  not  be  very  great 


Fig.  13. 


over-exposure  in  the  printing-frame.  On  the  other  hand, 
should  one  wish  to  get  an  unusually  warm  brown,  con¬ 
siderable  over-printing  is  called  for,  because,  only  a  small 
proportion  of  gold  being  present  in  the  finished  print,  most 
of  the  image  is  in  silver,  whence  it  follows  that  a  large 
portion  of  its  vigour  gets  reduced  in  the  hypo.  For  a 
different  reason,  where  an  extremely  cold  black  is  aimed 
at,  and  the  verge  of  over-toning  is  reached,  over-printing 
is  called  for,  as  there  will  be  found  a  distinct  falling  away 
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in  strength  of  the  image  where  the  toning  is  pushed  to  its 
fullest  extent. 

Bearing  the  above  in  mind,  one  may  often  save  a  print, 
accidentally  over-exposed,  by  either  very  slightly  or,  rather, 
excessively,  toning  it. 

As  already  stated,  the  chief  precautions  to  observe 
during  exposure  to  light  under  the  negative  are  to  keep 
the  paper  dry,  to  prevent  light  from  reaching  the  paper, 
except  that  which  passes  through  the  negative,  and  to 
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avoid  a  slight  shifting  of  the  paper,  which  sometimes 
happens  during  the  examination  of  the  print  in  order  to 
see  if  it  is  sufficiently  printed.  1  The  inexperienced  are 
particularly  likely  to  injure  prints  by  needless  and  careless 
examination.  Such  are  advised  to  gauge  exposure  by 
means  of  some  simple  meter.  ( See  Chapter  II.) 

Prints  when  withdrawn  from  the  printing-frame  should 
be  immediately  placed  with  the  face  of  one  against  the 
back  of  the  next,  in  a  receptacle  which  is  light-tight,  and 
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as  far  as  possible  air-tight.  ( See  page  34.)  The  sooner 
toning  is  done  after  exposure,  the  better,  though  with 
some  papers  a  considerable  time  may  elapse — measured 
by  weeks — without  any  appreciable  harm  ensuing. 

Toning  Preliminaries.  —  Before  toning  is  proceeded 
with,  see  that  the  following  materials  are  at  hand  and  in 
order  :  three  or  four  dishes — A  for  washing,  B  for  toning, 
C  for  washing,  D  for  fixing. 

If  but  few  prints  are  being  done,  washing  may  be 
accomplished  by  one  dish  ;  but  where  a  large  number  are 
being  toned,  and  the  toning-bath  is  acting  quickly,  before 
all  the  prints,  taken  one  by  one  out  of  A,  are  transferred 
to  B,  those  first  placed  in  the  toning-bath  B  will  be  perhaps 
fully  toned,  and  require  to  be  transferred  to  C,  the  “stop,” 
or  second  washing -bath. 

The  toning  solution  should  be  ready,  and  tested  for 
acidity.  Note  that  while  some  toning-baths  need  mixing 
about  twenty-four  *  hours  before  use,  others  must  be  made 
up  only  as  required.  Means  should  be  available  for  keep¬ 
ing  the  solutions  at  about  65deg.  Fahr.,  and  a  thermo¬ 
meter  for  testing  the  temperature  should  be  at  hand.  An 
abundance  of  water,  soft  if  possible,  is  a  great  considera¬ 
tion  ;  those  who  work  where  water  is  scarce  and  a  running 
supply  unavailable  for  washing,  must  adopt  the  system  of 
filling  a  dish  and,  after  a  suitable  interval,  completely 
emptying  it,  and  refilling  until  washing  is  complete.  All 
dishes  should  be  scrupulously  clean,  and  especially  free 
from  minute  remains  of  chemical  solution  used  for  other 
purposes;  that  is,  unless  the  photographer’s  chemical  know¬ 
ledge  enables  him  to  positively  decide  that  such  are  not 
harmful. 

Washing  Prints. — This  is  a  more  important  operation 
than  many  people  think.  The  object  of  washing  is  to  get 
rid  of  the  soluble  silver  salts  which  have  not  been  affected 
by  light  during  the  printing.  As  soon  as  these  salts  are 
dissolved  by  the  water,  they  are  in  a  condition  to  combine 
with  the  gelatine  surface  of  the  paper,  and  with  the  paper 
itself,  one  result  being  that  there  follows  a  yellowing  of 
the  high  lights.  In  order  to  guard  against  this  damage,  it 
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is  well  to,  as  quickly  as  possible ,  change  the  first  washing 
water,  as  it  is  then  that  the  greater  part  of  the  mischief 
is  done.  It  is,  perhaps,  better  still  to  begin  by  placing 
the  print,  face  downwards,  in  a  solution  of  common  salt 
(chloride  of  sodium),  about  2oz.  to  the  pint ;  this  will 
change  the  soluble  silver  salts  into  an  insoluble  silver 
chloride.  Carbonate  of  soda  may  be  substituted  for  the 
foregoing. 

It  is  only  right  to  say  that  some  practitioners  consider 
that  using  salt  or  soda  as  above  injuriously  affects  the 
toning  ;  although  great  regularity  of  toning  is  ensured, 
they  allege  that  the  resulting  colour  is  colder  and  less 
pleasing  than  where  no  salt  or  soda  has  been  used  in  the 
washing  water.  Personally,  I  have  not  noticed  any  great 
difference.  Before  toning,  the  paper  should  be  thoroughly 
freed  from  the  above  ;  in  any  case,  three  or  more  changes 
of  water  are  required  after  the  first  washing-bath.  The 
temperature  of  the  washing  water  is  best  about  60deg. 
Falir. 

The  prints  are  now  ready  for  the  toning-bath,  which 
should  be  about  65deg.  Fahr.,  if  anything  rather  more 
than  less,  but  not  over  75deg.  Fahr.,  as  the  gelatine 
is  injured  by  a  higher  temperature,  or  at  any  rate  it 
becomes  unduly  soft,  and  the  bath  tones  too  quickly. 

Toning. — The  prints  are  taken  one  by  one  from  the 
washing-dish  and  placed  at  one  end  of  the  toning-dish 
face  downwards.  When  as  many  as  can  be  safely  attended 
to  have  been  transferred  (four  are  quite  enough  to  begin 
with,  although  an  expert  can  safely  manipulate  a  great 
many  more),  the  top  print  is  turned  over  and  placed  at  the 
end  farthest  from  where  the  four  were  first  placed ;  the 
second  is  then  placed  on  the  first,  and  so  on  until  the 
bottom  one  is  at  the  top.  The  dish  should  now  be  rocked 
for  half  a  minute  or  so,  and  the  prints  again  shifted  ; 
these  proceedings  are  continued  until  the  required  tone  is 
obtained.  The  average  normal  time  for  different  baths 
and  papers  is  from  five  to  ten  minutes  ;  a  weak  bath  will 
take  longer,  and  a  strong  one  shorter  than  the  average. 
Temperature  is  also  an  important  factor  to  bear  in  mind. 
(See  Chapter  II.) 
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When  is  a  print  sufficiently  toned  ?  This  is  a  question 
that  necessarily  occurs  to  every  beginner.  Given  an 
average  negative  and  an  ordinary  gold  toning -bath  there 
are  two  conditions  of  the  finished  print  which  are  usually 
to  be  avoided.  (1)  a  feeble  pinkish  image  ;  (2)  a  not  less 
feeble  bluish  image.  The  former  is  a  sign  of  under-toning, 
the  latter  of  over-toning,  or  over-rapid  toning.  Sometimes 
instead  of  bluish  tones  a  general  greyness  is  noticeable,  due 
to  the  same  cause.  It  is,  therefore,  a  matter  of  some  im¬ 
portance  to  know  when  a  print  has  received  sufficient  treat¬ 
ment  in  the  gold  solution.  With  gelatino-chloride  papers 
it  is  certainly  easiest  for  the  generality  of  people  to  judge  as 
to  the  amount  and  the  evenness  of  toning  by  examining  the 
print  with  transmitted  light.  In  other  words,  hold  the 
print  up  to  the  light  and  look  through  the  paper  at  the 
image  ;  if  the  latter  has  a  plucky  and  genial  appearance,  if 
in  strength  and  colour  it  has  palpably  gained  since  it  was 
taken  from  the  washing  water,  and  is  free  from  uneven 
patches,  providing  the  time  has  been  not  much  less  than  five 
minutes,  remove  the  print  to  the  “stop”  bath.  Anyhow 
the  colour  (usually  red-brown)  which  the  print  had  before 
toning  should  become  a  darker,  fuller  brown.  Such  are  the 
general  directions  to  bear  in  mind.  But  various  modifica¬ 
tions  are  suggested  by  experience,  by  the  object  in  view, 
and  also  by  variations  in  the  manufacture  of  the  paper. 
Generally  it  may  be  said  the  weaker  the  bath,  or  shorter 
the  toning,  the  warmer  the  print,  and  vice  versa.  Where¬ 
fore  with  any  particular  bath  a  considerable  range  of 
control  is  possible ;  but  it  is  to  be  remembered  that  in 
any  case  the  character  of  the  negative  very  greatly  in¬ 
fluences  the  result,  which  is  further  dependent  upon  the 
printing  light. 

The  visible  image  in  a  gelatino-chloride  paper  is  com¬ 
pounded  of  the  change  brought  about  in  an  organic  silver 
salt  and  a  chloride  of  silver ;  these  two  light  sensitive 
compounds  are  differently  affected  by  the  spectrum.  In 
ordinary  daylight  the  organic  salt  is  more  affected,  whilst 
the  electric  light  would  proportionally  affect  the  chloride 
salt  to  a  greater  degree  than  the  organic  one.  Hence  it 
may  be  deduced  that  the  quality  of  a  negative  as  regards 
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colour  and  range  of  opacity,  will  have  a  determinating 
influence  upon  the  image  to  be  worked  up  in  the  toning- 
bath. 

Whatever  may  be  the  aim  of  an  individual  regarding 
colour  of  a  resulting  print,  he  should  not  forget  that  there  is 
a  certain  moment  after  the  print  has  been  placed  in  the 
bath  when  the  most  harmonious  and  forcible  toning  effect  is 
attained.  By  harmonious  is  meant  pro  rata  reinforcement 
of  the  original  printing  appearance  of  the  negative ;  and 
by  forcible  the  full  possibility  of  shade  and  light  which  the 
toning  can  produce.  This  moment  is  the  one  to  try  and 
gauge  ;  if  over-or  under-toning  for  obtaining  colour  modifi¬ 
cations  be  persisted  in,  be  sure  the  results  are  attained  by 
sacrificing  some  of  the  inherent  quality  and  power  of  the 
process.  Where  a  particular  colour  is  sought  for  it  is  best, 
if  possible,  to  obtain  it  by  modifications  in  the  constitution 
of  the  toning-bath. 

Besides  such  sources  of  blemish  as  have  been  already 
alluded  to,  the  operator  should  beware  of  prints  sticking 
together,  either  in  the  preliminary  washing  or  in  the  gold 
bath,  undesirable  patches  being  likely  to  ensue.  Dirty,  hot, 
and  greasy  fingers  are  also  at  times  answerable  for  such 
unsightly  markings. 

That  gelatine  absorbs  a  large  amount  of  water,  and  in 
consequence  swells  up  considerably,  has  been  already  men¬ 
tioned  ;  from  this  it  follows  that  an  appreciable  proportion 
of  the  toning  solution  is  so  closely  surrounded  by  gelatinous 
matter  that  the  molecules  of  water  in  the  washing  dish 
cannot  readily  reach  it ;  hence  toning  will  continue  for 
some  little  while  after  the  print  has  been  removed  from  the 
gold  solution. 

To  counteract  some  more  or  less  over-toning  which  would 
ensue,  one  of  two  courses  is  usually  adopted :  the  print 
is  either  taken  from  the  toning-bath  a  little  while  before 
it  is  considered  fully  done,  trusting  to  the  continuing  action 
to  finish  the  toning  ;  or  else  what  is  termed  a  ‘  ‘  stop  ’  ’  bath 
is  used,  consisting  of  salt  and  water — 1  to  10.  In  this  it 
may  remain  for  an  hour,  or  more  if  necessary,  and  then  be 
either  placed  direct  into  the  fixing-bath  (hypo)  or,  according 
to  most  practitioners,  first  rinsed  in  clean  water. 
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Toning -baths  for  Gelatino  -  chloride  Paper. — The 

most  highly  approved  toning-bath  by  users  of  gelatino- 
chloride  paper  is  the  following  : 

Gold  chloride  ...  ...  ...  ...  ...  2gr. 

Ammonium  sulphocyanide .  30gr. 

Water  ...  ...  ...  ..  ...  ...  16oz. 

The  above  may  be  considered  a  standard,  but  need  not  be 
religiously  kept  to.  Used  weaker,  warmer  tones  ensue  ; 
with  more  gold,  blacker  tones  follow.  Just  this  advice  to 
those  who  mix  their  own  bath  (and  if  in  doubt  it  is  best  to 
do  so,  for  all  chemists  are  not  versed  in  the  niceties  of 
photographic  dispensing) :  Keep  the  gold  in  solution  ;  a 
grain  to  the  drachm  of  distilled  water  is  a  convenient 
proportion.  Just  before  toning  pour  out  2gr.  into  6oz.  of 
water,  add  a  little  carbonate  of  soda  to  neutralise  any  acid 
present — and  some  is  sure  to  be  in  the  gold  solution — about 
as  much  as  will  go  on  a  threepenny  piece  will  usually  suffice. 
Have  ready  the  sulphocyanide  of  ammonium  dissolved  in 
the  rest  of  the  water  to  make  up  to  16oz.,  pour  it  into  the 
toning-dish,  then  sloioly  add  the  gold  solution,  stirring  the 
while.  This  is  because  if  there  be  during  admixture  a 
great  excess  of  gold  chloride  the  gold  will  become  precipi¬ 
tated  and  the  bath  inert,  which  will  no  doubt  account  for 
many  failures  ;  for  if  the  sulphocyanide  be  poured  into  the 
gold  chloride  the  toning  power  of  the  bath  is  almost  utterly 
destroyed.  The  above  bath  is  best  mixed  immediately 
before  use  ;  if  not  at  once  used  it  should  be  shielded  from 
light,  which  will  otherwise  deteriorate  its  action.  Although 
a  sulphocyanide  bath,  if  reinforced  with  gold,  may  be  used 
during  several  successive  days’  toning,  it  is  best  to  mix  up 
an  entirely  fresh  one  on  every  occasion. 

As  a  rough  guide,  it  may  be  considered  that  3gr.  of 
gold,  =  6gr.  gold  chloride,  will  fully  tone  a  sheet  of  paper 
— say  thirty  J-plate  prints.  For  warm  tones,  some  papers 
work  very  kindly  with  the  following  bath  : 

Sodium  acetate . 150gr. 

Gold  chloride  ...  ...  ...  ...  ...  5gr. 

Water  .  .  ...  ...  1  quart. 

Tone  to  chestnut  colour,  which  becomes  somewhat  cooler 
in  fixing.  The  above  bath  should  be  mixed  twenty-four 
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hours  before  use.  It  will  keep  and  work  for  a  long 

while,  and  may  be  reinforced  from  time  to  time  by 

adding  fresh  gold. 

Another  favourite  bath  with  some  is  the  phosphate  of 
soda  bath. 

Stock  solution  : 

Phosphate  of  soda  ...  ...  ...  ...  lOOgr. 

Water  ...  ...  ...  ...  ...  ...  1  quart. 

Take  16oz.,  to  which  add  2gr.  of  gold  chloride  in  solution  ; 
use  immediately,  as  the  bath  when  made  up  does  not 
keep.  Some  unusually  charming  pictures  have  been  pro¬ 
duced  with  this  upon  Sylvio  paper,  a  brand  of  gelatino- 
chloride  made  by  Wellington  and  Ward. 

Platinum  Toning. — Gelatino-chloride  paper  tones  very 
easily  in  an  acidified  platinum  bath,  more  especially  the 
matt  surface  paper.  A  fully  “plucky”  negative  should 
be  rather  more  than  usual  over-printed.  After  washing 
take  of  the  following  stock  solution  : — 

Chloro-platinite  of  potassium  .  60gr. 

Distilled  water  up  to  ...  ...  ...  ...  2oz. 

Two  drachms,  added  to  4oz.  of  water,  to  which  add 
5  minims  or  6  minims,  or  drops,  of  nitric  acid;  or  prefer¬ 
ably,  20gr.  of  citric  acid  in  solution.  As  the  above  tones 
very  rapidly,  it  is  a  convenient  method  to  immerse  prints 
one  at  a  time.  The  prints,  according  to  make  of  paper 
and  quality  of  negative,  will  tone  to  various  shades  of 
black.  Diluting  the  bath  with  four  or  five  times  as  much 
water  as  above  makes  the  tone  warmer.  Fixing  is  as  usual, 
but  between  toning  and  the  hypo  bath  immerse  the  print 
in  a  weakly  alkaline  solution  in  order  to  get  rid  of  all  acidity. 

Combined  Toning- and  Fixing- bath.  —  Although  not 
favouring  a  combined  bath,  the  following  is  given  for  those 
who  prefer  its  sweet  simplicity.  Print,  as  a  rule,  a  good 
deal  deeper  than  required  in  the  finished  print,  and  im¬ 
merse,  either  after,  or  without  washing,  in  the  following  : 
Dissolve  3oz.  hyposulphite  of  soda  in  14oz.  water,  next 
add  3dr.  sulphocyanide  of  ammonium ;  when  dissolved, 
gradually  add  7gr.  chloride  of  gold.  Thoroughly  mix  and 
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filter  before  use.  This  works  better  when  about  10  per 
cent,  of  a  previously  used  bath  is  added  to  the  freshly 
made  one.  To  in  the  first  place  start  the  toning  action, 
where  no  old  bath  is  available,  put  a  few  cuttings  of  the 
silver  paper  into  the  bath.  The  temperature  should  be  a 
full  65deg.  Fahr.  Some  people,  who  otherwise  distrust  the 
combined  bath,  use  it  as  a  supplementary  one.  Thus  after 
partial  toning  in  one  of  the  ordinary  baths,  say  the  acetate 
one,  the  print,  instead  of  being  put  into  a  plain  fixing -bath, 
is  given  a  quarter  of  an  hour  in  the  combined  bath,  the 
tone  usually  obtained  being  a  juicy  purple -black. 

For  particulars  of  the  development  of  partly  printed-out 
gelatino-chloride  paper  see  the  succeeding  chapters  dealing 
with  the  class  of  paper  in  question. 

Fixing  the  Prints.-  The  fixing-bath  consists  of  3oz.  of 
hyposulphite  of  soda  to  1  pint  (20oz.)  of  water.  The  dish 
used  should  be  clean,  and  the  hypo  solution  should  not 
have  been  already  used  for  fixing ;  it  should  also  not  be 
acid.  The  prints  should  be  kept  moving  in  the  bath,  to 
avoid  the  risk  of  imperfect  fixation  of  patches  of  the  paper ; 
the  time  needful  for  fixation  is  from  ten  minutes  to  fifteen 
minutes.  If  the  hypo  bath  be  made  up  just  before  use,  it 
will  be  at  a  very  low  temperature.  Should  this  not  be 
remedied,  blistering  may  ensue. 

There  is  little  or  no  visible  sign  that  fixation  is  complete, 
except  a  slight  clearance  of  the  lighter  portions  of  the  paper, 
which  may  be  detected  by  holding  the  print  up  to  the  light 
and  looking  through  it.  The  shadows  should  exhibit  even¬ 
ness  of  tone,  otherwise  it  may  be  considered  that  fixation 
has  been  irregular  and  incomplete. 

Some  practitioners  add  a  drachm  of  ammonia  to  the  pint 
of  the  fixing -bath ;  this  is  said  not  only  to  neutralise  any 
acidity  which  might  otherwise  be  present,  but  also  to 
hasten  the  fixing  ;  it  is  also  calculated  to  reduce  the  lia¬ 
bility  to  blistering,  and  to  aid  in  the  subsequent  washing. 
Although  a  single  fixing-bath  is  all  that  ordinary  prac¬ 
titioners  employ,  whenever  permanency  is  particularly 
valued  it  is  in  the  highest  degree  advisable  to  pass  the 
print  through  a  second  fixing -bath,  or  at  any  rate  to  be 
sure  that  the  fixing-bath  is  unexhausted.  The  compound 
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which  threatens  the  life  of  the  print  is  the  double  hypo¬ 
sulphite  of  silver  and  sodium  ;  this  is  soluble  in  hypo  and 
remains  in  the  fixing-bath  if  the  fixing  be  thorough.  If, 
however,  the  fixing  be  scamped,  some  of  this  double 
compound  will  be  left  in  the  film,  and,  being  insoluble 
in  water,  it  will,  as  a  necessary  consequence,  in  time 
bring  about  the  ruin  of  the  print. 

Washing  after  Fixing.  —  When  the  print  leaves  the 
fixing-bath  it  is  saturated  with  hyposulphite  of  soda,  which 
holds  in  solution  some  small  amount  of  the  double  hyposul¬ 
phite  of  silver  and  sodium.  It  should  here  be  borne  in 
mind  that  this  soluble  double  salt  is  said  to  be  rendered 
insoluble  by  light ;  wherefore  fixing  should  not  be  carried 
on  in  anything  beyond  a  weak  light. 

In  order  to  get  rid  of  all  the  traces  of  hypo,  a  very 
thorough  washing  is  called  for  ;  for  should  the  hypo  not 
be  eliminated  it  ultimately  decomposes,  sulphur  com¬ 
pounds  are  formed,  the  shadows  of  the  picture  become 
faint,  and  the  high  lights  turn  yellow.  Thorough  washing 
does  not,  however,  imply  an  excessive  amount  of  either 
water  or  time. 

It  may  he  accepted  as  an  axiom  that  the  shorter  the 
washing,  providing  the  hypo  salts  are  got  rid  of,  the  better. 
Unfortunately,  writers  of  text-books,  and  makers  of  print¬ 
ing-papers,  in  their  anxiety  to  ensure  permanence,  have 
grossly  over-stated  the  time  needful  to  wash  out  “hypo. ” 

Bemember  prolonged  soaking  and  friction  are  calculated 
to  more  or  less  impair  (1)  the  image,  (2)  the  paper,  (3) 
the.  coating,  whether  gelatine,  albumen,  or  otherwise; 
especially  is  long  soaking  injurious  to  gelatino-chloride 
prints,  as  it  tends  to  remove  the  matter  which  is  employed 
by  the  makers  to  harden  the  gelatine.  This  may  be  tested 
by  the  following  experiment :  wash  one  print  for  fifteen 
minutes,  and  another  for  five  hours,  then  squeegee  them 
both  on  to  ferrotype.  In  due  course  the  former  will 
strip,  unless  it  happen  to  be  of  an  unusually  soft  make, 
while  the  latter  will  stick.  I  am  assuming  that  no  alum 
bath  is  in  either  instance  used. 

Gelatino-chloride  prints  may  be  completely  washed  in 
ten  minutes,  providing  they  are  immersed  in  running  water, 
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which  is  constantly  changing  and  passing  along  the  surface 
of  the  prints.  Where  running  water  is  unavailable,  the 
prints  may  be  as  completely  as  possible  freed  from  “hypo” 
as  follows.  Soak  the  print  in  a  dish  of  water  for  five 
minutes ;  transfer  to  another  dish  for  five  minutes ; 
and  finally  to  a  third  for  a  similar  time.  The  prints 
should  be  kept  moving  in  each  bath.  Where  a  number  of 
prints  are  handled  together,  not  less  than  loz.  of  water 
should  be  allowed  for  each  J-plate.  Thus  used,  in  suit¬ 
able  receptacles,  3  quarts  of  water  would  be  enough  to  wash 
forty  J-plate  prints.  This  economy  in  the  volume  of  water 
needed  will  be  much  appreciated  by  those  who  live  in 
districts  where  it  is  scarce. 

Mr.  Haddon  explains  that  the  silver  and  hypo  salts  are 
well  able  in  five  minutes  to  diffuse  out  into  the  water  in 
which  the  print  is  being  soaked.  So  much  being  granted, 
the  volume  of  the  water  compared  with  that  of  the  solu¬ 
tions  to  be  washed  out,  is  so  great  that  one  may  easily  esti¬ 
mate  what  an  infinitesimal  amount  of  the  above  salts  will 
be  left  after  the  third  soaking.  Should  the  reader  con¬ 
sider  the  foregoing  too  revolutionary,  let  him  give  the 
prints  yet  another  five  minutes  in  running  water,  or  another 
five  minutes  soak  in  a  dish. 

(A  full  account  of  the  experiments  by  Mr.  Haddon  upon 
which  the  above  advice  is  based  will  be  found  in  the  British 
Journal  of  Photography,  Yol.  XLIII.  p.  468.) 

If  any  doubt  exist  as  to  the  presence  of  hypo,  the  wash¬ 
ing  water  may  be  tested  as  follows : —  Take  of  potassium 
permanganate,  1  part ;  potassium  carbonate,  10  parts ; 
water,  1000  parts ;  the  foregoing  would  be  equivalent 
respectively  to  about  lgr.,  10gr.,  and  2oz.  The  solu¬ 
tion  should  be  rose-coloured.  Add  a  few  drops  of  it  to  a 
pint  of  the  washing  water  to  be  tested,  the  latter  should 
then  appear  pale  pink ;  if,  however,  hypo  is  present,  the 
colour  will  be  greenish. 

The  Alum  Bath. — The  surface  of  gelatino-chloride  prints 
is  apt  to  be  very  liable  to  injury,  especially  during  the  last 
washing,  and  in  course  of  mounting.  Moreover,  with  the 
ordinary  treatment  as  regards  washing,  and  with  some 
makes  of  paper,  it  is  impossible  to  strip  the  prints  from 
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either  glass  or  ferrotype  sheets  unless  a  hardening  process 
is  adopted ;  without  such  hardening  the  prints  are  apt  to 
stick  tightly  on  to  the  support  and  remain  immovable. 
The  most  popular,  probably  because  it  is  the  cheapest,  and 
the  readiest  available,  hardening  solution  is  the  alum  bath. 
It  is  not  very  important  to  be  exact  in  mixing  up  this  bath, 
but  2oz.  of  alum  to  1  pint  of  water  will  be  found  a  good 
standard  proportion  for  use  after  fixing;  mix  with  hot 
water,  and  use  when  cold.  If,  however,  circumstances 
point  to  a  necessity  for  hardening  the  film  before  fixing 
— a  practice  which  I  dislike — the  bath  should  be  much 
weaker,  say,  joz.  alum  to  1  pint  of  water.  In  either  case 
a  thorough  elimination  of  the  alum  is  called  for.  Should 
alum  get  into  the  hypo  bath  the  two  will  act  upon  each 
other  and  sulphurisation  of  the  prints  be  liable.  Similarly 
any  traces  of  hypo  in  a  print  will  in  time  be  attacked 
by  traces  of  the  alum  bath  which  may  be  left  in  with  a 
like  result. 

From  the  above  it  will  be  gathered  that  the  alum  bath 
is  a  troublesome  addition  to  the  ordinary  toning  routine. 
Wherefore,  whenever  circumstances  allow,  it  is  wiser  to  do 
without  this.  To  which  end  do  not  over- wash  the  prints  ; 
do  not  use  a  stronger  solution  of  sulphocyanide  than 
is  absolutely  necessary,  the  chemical  in  question  being  a 
fruitful  agent  in  softening  the  gelatine  film  ;  and  use  the 
solutions  as  cool  as  compatible  with  an  active  condition  of 
the  baths.  Be  sure  your  paper  is  not  an  unusually  soft 
make ;  the  various  brands  have  their  own  peculiarities 
in  this  as  in  other  respects.  An  active  and  busy  member 

of  the  Croydon  Camera  Club,  who  turns  out  many 

hundreds  of  prints  a  month,  and  who  prints  upon  such 
brands  of  paper  as  happen  to  be  in  excess  in  his  shop, 
by  following  a  similar  procedure  to  that  above  sketched, 
entirely  dispenses  with  the  alum  bath,  and  has  no  trouble 
in  squeegeeing  either  on  to  smooth  or  on  matt  surfaces. 

Another  film-hardener  has  lately  been  suggested,  con¬ 
sisting  of  : 

Aluminium  chloride  ...  ...  ...  ...  1  part 

Water  ...  ...  ...  ...  ...  ...  100  parts 

{^oz.  by  weight  of  the  chloride  to  2J  pints  water).  The 
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foregoing  certainly  greatly  facilitates  the  preservation  of 
prints  from  abrasion  or  marking  during  trimming,  mount¬ 
ing,  and  subsequently  when  they  are  banded  about  for 
inspection. 

Prints  taken  from  the  washing  water  may,  if  hardened, 
be  at  once  either  squeegeed  or  mounted  after  blotting 
off  superfluous  matter.  Otherwise  they  should  be  bung 
up  to  dry,  and  subsequently  re-wetted  before  being 
squeegeed. 


E 


CHAPTER  Y. 


PRINT-OUT  FAPERS-Continued. 

Collodio-Chloride.— The  instructions  given  in  the  last 
chapter  respecting  the  printing  and  toning  of  gelatino- 
chloride  paper  may  be  taken  as  a  model  for  the  guidance  of 
what  is  necessary  in  most  other  methods  of  printing  out 
upon  silver  paper;  and  mutatis  mutandis,  the  directions 
given  are  applicable  not  only  to  collodio-chloride,  but  to 
albumenised,  and  to  plain  salted  paper.  There  are,  how¬ 
ever,  certain  modifications  called  for  in  the  treatment  of  the 
last-named  papers  which  I  shall  proceed  to  dwell  upon. 
The  reader  should,  therefore,  if  he  happen  to  be  entirely 
unacquainted  with  the  routine  of  silver  printing,  even  if 
he  does  not  intend  to  print  on  gelatino-chloride  paper, 
carefully  read  and  master  the  main  parts  of  Chapter  IY. 
before  attempting  to  apply  any  of  the  directions  given  in 
Chapters  V.,  VI.,  or  VII.  In  the  writer’s  estimation 
collodio-chloride  paper  is  in  many  ways  by  far  the  most 
satisfactory  of  all  the  silver  print- out  papers.  It  is,  in  several 
essential  respects,  similar  to  gelatino-chloride  papers,  but 
with  the  important  exception  that  instead  of  the  sensitive 
salts  being  associated  with  a  comparatively  thick  film  of 
gelatine,  they  are  combined  in  an  emulsion  with  collodion, 
in  which  condition  a  very  thin  film  is  applied  to  suitable 
paper.  The  advantages  which  I  consider  it  possesses  over 
gelatine  paper  are  :  slightly  quicker  printing  ;  much  quicker 
toning;  facility  of  judging  of  resulting  tones;  requires  shorter 
immersion  in  washing-,  toning-,  and  fixing-baths ;  can  be 
dried  off  at  once  under  blotting-paper  directly  washing  is 
completed ;  is  probably  very  much  more  permanent  than 
gelatine  or  albumen  paper.  Thus  collodion  is  much  less 
aflected  by  heat  than  is  gelatine,  and  much  less  by  damp, 
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two  potent  factors  in  print  fading.  Therefore  in  hot 
weather,  or  in  warm  climates,  in  every  case  collodion 
paper  is  to  be  preferred.  Besides  which,  the  native  inert¬ 
ness  of  the  collodion  does  not,  as  in  the  case  of  gelatine 
or  albumen,  predispose  it  to  decompose  the  silver  salts 
suspended  in  it. 

That  the  paper  has  its  own  drawbacks  is  inevitable  ;  they 
are,  however,  chiefly  due  to  want  of  manipulative  skill  on 
the  part  of  the  printer.  The  two  chief  troubles  are  (1)  an 
inclination  for  some  brands  of  paper  to  curl  up  when  just 
placed  in  the  washing  water.  (2)  A  disposition  for  small 
pieces  of  the  film  to  become  detached  during  toning,  wash¬ 
ing,  or  fixing. 

As  regards  (1):  The  Paget  Prize  Plate  Company,  and 
other  English  and  foreign  firms,  now  supply  paper  which 
is  perfectly  free  from  curl.  Where,  however,  a  sample 
happens  to  be  afflicted  with  curling,  the  cure  lies  in  employ¬ 
ing  hot  water  for  the  first  washing.  With  most  collodion 
papers  this  will  be  found  unnecessary. 

(2)  The  liability  of  the  paper  to  damage  is  sometimes 
rather  great,  while  at  other  times  in  this  respect  it  gives 
little  or  no  trouble.  To  avoid  any  such  injury,  use  the 
paper  as  fresh  as  possible,  finger  it  as  little  as  needs  be, 
do  not  keep  it  over  long  in  the  various  solutions,  take 
care  that  the  surface  is  not  roughly  rubbed  whilst  the 
prints  are  in  the  solution,  and  do  not  let  washing  water 
from  the  tap  or  any  other  source  fall  upon  the  surface. 
In  point  of  fact,  the  prints  need  gentle  handling  and 
just  a  little  thought.  In  any  case,  even  if  some  few 
prints  show  damage,  the  proportion  of  “ wasters”  will 
be  probably  found  much  less  than  with  gelatino-chlorides, 
when  it  is  considered  how  many  various  blemishes  are 
apt  to  show  themselves  with  the  latter  paper.  The 
writer  was  formerly  much  troubled  with  a  make  of  collo¬ 
dion  paper,  parts  of  the  surface  of  which  chipped  off,  but 
latterly,  using  the  Paget  smooth-surfaced  paper,  without 
any  particular  care,  he  has  not  met  with  any  cases  of  prints 
damaged  by  this  defect. 

A  good  point  about  collodion  paper  is  that  it  gives  an 
excellent  print  from  a  technically  good  negative.  As  a 
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rule,  the  gelatino-chloride  paper  will  only  yield  satis¬ 
factory  results  from  somewhat  debilitated  negatives. 
Another  point  which  the  tyro  will  appreciate  is  that  with 
the  brands  of  paper  which  I  have  tried,  hardly  any  over¬ 
printing  is  called  for.  The  subsequent  operations  very 
much  follow  the  course  described  in  the  last  chapter.  In 
washing,  a  salt  bath  is  recommended  as  facilitating  toning, 
and,  what  is  of  not  less  value,  it  enables  the  printer  to  judge 
how  the  toning-bath  is  working.  In  using  a  sulphocyanide 
toning-bath  (as  on  page  43),  and  this  is  the  one  to  be  recom¬ 
mended  for  ordinary  work,  the  toning  is  judged,  not  as 
with  gelatino-chloride,  by  holding  up  to  the  light,  but  by 
looking  at  the  print  as  it  lies  in  the  dish ;  the  print  alters 
little  or  nothing  in  the  subsequent  fixing  and  washing 
unless  it  is  in  the  direction  of  a  slight  additional  coldness 
of  tone.  To  avoid  any  risk  of  detaching  parts  of  the  film, 
it  is  well  to  keep  the  print  in  the  toning  solution  face 

upwards,  and  not  turn  it  over  and  over,  as  described 

on  page  40.  The  washing  and  fixing  may  follow  the 
course  already  laid  down.  Prints  may  then  be  im¬ 
mediately  mounted,  or  be  blotted  off,  and  dried  by  a 
moderate  heat. 

For  warm  tones  use  the  acetate  bath  (page  43)  or  a  bath 
compounded  of 

Phosphate  of  soda  ...  ...  ...  ...  150gr. 

Water  .  .  1  pint 

Gold  chloride  ...  ...  ...  ...  ...  2gr.  or  3gr. 

More  of  the  gold  may  be  used  if  the  bath  does  not 
work  quickly  enough ;  the  less  the  gold,  the  warmer 
the  tone. 

Harold  Baker,  whose  large  professional  practice  entitles 
his  opinion  to  special  consideration,  is  one  out  of  many 
photographers  who  have  definitely  discarded  gelatino- 
chloride  for  collodio- chloride ;  his  testimony  below  ap¬ 
pended,  originally  published  in  The  Amateur  Photographer , 
will  be  found  well  worth  weighing. 

‘ ‘  The  secret  of  avoiding  cracking  seems  to  be  keeping 
the  paper  face  down  in  all  washing  waters,  until  the  toning- 
bath  is  reached,  when  the  prints  should  all  be  kept  face 
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up  ;  turning  over  and  over,  first  face  up  and  then  face 
down,  should  he  avoided  as  far  as  possible. 

“  The  advantages  of  collodion,  which,  by  the  way,  is 
almost  the  same  price  as  gelatine,  are  as  follow  : — A  denser 
negative  is  required,  which  needs  much  less  work  in  re¬ 
touching,  and  which  can  be  printed  in  bromide,  carbon,  or 
platinotype ;  the  work  of  spotting  is  greatly  reduced ; 
fewer  prints  are  spoilt  by  double  toning,  defects  in  paper, 
etc.  ;  no  reticulation  is  caused  by  rolling  ;  and  much  less 
gold  is  needed  for  toning.  The  paper  has  some  disadvan¬ 
tages  ;  it  is  best  used  fresh,  and  does  not  keep  for  a  long 
time,  although  a  week  between  printing  and  toning  does 
not  seem  to  harm  it ;  and,  when  finished,  the  surface  is 
easily  scratched,  although  I  have  fewer  prints  spoilt  from 
this  cause  than  I  had  finished  gelatine  prints  spoilt  by 
finger  marks  from  gloves  of  clients. 

“In  my  own  practice  the  prints  are  washed  after  fixing 
for  about  half  an  hour,  and  then  spread  out  to  dry ;  next 
morning  they  are  trimmed,  washed  for  an  hour  or  more, 
and  mounted  with  Glenfield  starch ;  they  are  then  placed 
in  a  blotting -book  and  in  half  an  hour  are  ready  for 
spotting. 

“  As  far  as  permanence  is  concerned  I  have  prints  which 
have  been  exposed  to  the  sunshine  for  two  or  three  months 
that  are  as  good  as  the  day  they  were  toned,  and  that  is 
more  than  can  be  said  for  platinotypes. 

“  I  give  simply  my  own  experience.  Perhaps  all 
the  faults  in  gelatino-chloride  paper  were  caused  by 
improper  manipulation,  and  others  may  meet  with  similar 
troubles  with  collodion.  Sometimes  when  travellers  try 
to  persuade  me  to  try  gelatine  again,  I  think  with 
a  shudder  of  my  former  troubles,  and  decline  most 
emphatically.  ’  ’ 

See  also  Transactions  of  Royal  Photoqravhic  Society  for 
July,  1897,  p.  264. 

Further  experience  in  collodio- chloride  paper  will  be 
found  in  an  article  from  my  pen  entitled  “  A  Promising 
Printing  Process,”  which  appeared  in  the  British  Journal 
of  Photography  for  1895  (Yol.  XLII.  p.  389).  This  reminds 
me  that  a  very  satisfactory  pure  grey  and  black  tone  is 
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easily  got  upon  collodi  0-chloride  paper  as  follows : — 
Prepare 

A.— Platinum  Stock  Solution. 

Potassium  c  h  lor  o  -  pi  at  in  i  t  e  ...  ...  ...  5gr. 

Dilute  phosphoric  acid  ...  ...  ...  loz. 

Water  up  to  ...  ...  ...  ...  ...  5oz. 


B.— -  Gold  Stock  Solution. 

Gold  chloride  ...  ...  .  5gr. 

Dilute  hydrochloric  acid  (B.P.)  .  2|dr. 

Water  up  to  ...  ...  ...  ...  ...  5oz. 

Take  three  parts  A,  one  part  B,  and  eight  parts  water ; 
the  washed  prints  being  ready,  immerse  them  immediately 
that  the  bath  is  mixed. 

Toning  is  complete  in  two  or  three  minutes.  Wash  for 
five  minutes  and  immerse  for  about  four  minutes  in 

Ammonium  sulphocyanide  ...  ...  ...  ^oz. 

Water  ...  ...  ...  . . .  1  pint. 


Thence  put  the  prints  direct  into 

Hyposulphite  of  soda  ...  ...  ...  ...  3oz. 

Bicarbonate  of  soda  ...  ...  ...  a  small  teaspoonful 

Water  ...  ...  ...  ...  ...  ...  1  pint 

Remove  at  the  end  of  ten  minutes,  and  wash. 

After  each  batch  of  prints  has  been  toned,  it  is  advis¬ 
able  to  throw  away  the  bath  and  mix  a  fresh  one.  Before 
doing  so,  one  may,  however,  test  whether  the  bath  remains 
in  working  order  by  trying  one  print.  Should  it  not 
tone  easily  and  quickly,  the  solution  may  be  considered 
exhausted. 


CHAPTER  VI. 


ALBUMENISED  PAPER. 

Reference  has  already  been  made  to  'the  why  and 
wherefore  that  albnmenised  silver  paper  has  been  super¬ 
seded  by  other  printing  mediums.  Nevertheless  it  is  well  to 
repeat  and  emphasise  that  one  of  the  chief  reasons  which 
have  impelled  people  to  relinquish  it  is  the  widespread 
belief  respecting  its  lack  of  stability.  Prints  hardly  a  year 
old  have  been  found  faded ;  yellowed  high  lights,  bleached 
shadows,  and  generally  vanishing  images  have  been  the 
rule  ;  others  present  the  appearance  of  a  snow-storm.  In 
fact,  the  defects  due  to  chemical  action  set  up  in  the  film 
after  the  picture  was  declared  “fixed”  and  finished,  are 
almost  without  end ;  all  which  bad  repute  is,  after  all, 
mainly  due  to  culpable  carelessness,  or  gross  ignorance,  on 
the  part  of  makers  and  photographers.  At  the  same  time 
the  public  at  large  are  somewhat  to  blame ;  for  it  is  they 
who,  by  everlastingly  preferring  the  cheapest,  have  made 
it  unprofitable  for  printers  to  buy  good  material,  and  use 
it  with  due  precaution  for  the  future.  Hence  has  risen 
a  demand  not  for  a  paper  which  if  properly  treated  is 
fairly  permanent,  but  for  one  which  will  retain  the  light- 
impressed  image  unimpaired  be  one  never  so  careless. 
Gelatino-chloride  paper,  being  perhaps  a  step  nearer  the 
desired  goal,  has  supplanted  albumenised  paper  as  much 
on  account  of  its  supposed  superior  chance  of  remaining 
unimpaired  by  Time,  as  because  of  its  other  qualities. 
For  all  which  there  is  very  much  to  be  said  in  favour 
of  the  older  and  once  so  familiar  paper. 

First,  as  regards  permanence.  I,  and  no  doubt  others, 
have  prints  taken  upon  albumenised  paper  ten,  twenty, 
thirty,  aye,  forty  years  ago,  which  are  still  bright  and 
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pleasing,  and  which  show  less  change  than  do  some 
water-colour  drawings  of  the  same  age.  This  proves — 
if  anything  —  that  all  those  others  which  have  grossly 
deteriorated  have  done  so  from  causes  which  might  have 
been  prevented.  To  examine  into  all  these  causes  would 
be  out  of  place  in  this  little  book ;  but  I  will  quote  a 
few  words  from  the  experience  of  Mr.  W.  Hanson, 
which  go  far  to  explain  what  are  some  of  the  factors  in 
permanence.  In  1876  (over  twenty  years  ago)  he  sent  a 
15in.  by  12in.  portrait  to  the  Philadelphia  Institution  (it 
was  printed  on  albumenised  paper),  ‘Honed  in  the  usual 
acetate  bath,  but  fixed  in  two  hypo  baths  of  equal  strength, 
instead  of  one.  It  wTas  mounted  with  starch  on  strong 
cardboard,  the  back  of  which  was  varnished,  with  shellac 
in  alcohol.”  As  it  was  to  be  sent  across  the  Atlantic,  it 
was  lined  in  its  frame  and  the  back  varnished  as  above. 
Mr.  Hanson  says  it  “is  as  pure,  fresh,  and  vigorous  to-day 
as  when  I  sent  it.”  (See  British  Journal  of  Photography 
Almanac ,  1897.)  From  the  above  one  may  read  between 
the  lines  that  Mr.  Hanson  did  not  limit  his  carefulness 
to  points  which  he  touches  upon,  but  was,  no  doubt, 
watchful  from  start  to  finish,  that  the  print  should  be 
properly  handled.  The  importance  Mr.  Hanson  attaches 
to  using  two  fixing -baths  ( see  also  page  45)  strengthens 
the  theoretical  reasons  for  adopting  this  course.  ( See 
further  Abney’s  Treatise  on  Photography,  pp.  151-2.) 

Apart  from  any  recommendations  on  the  score  of  per¬ 
manency,  albumenised  paper,  when  on  its  best  behaviour, 
will  produce  prints  which  for  robustness  of  image,  com¬ 
bined  with  quality  of  tone,  cannot  be  surpassed  by  any  of 
the  newer  papers. 

Another  point  in  favour  of  albumen  is  that  it  lends 
itself  much  better  than  other  silver  paper  to  the  printing- 
in  of  figures  from  another  negative.  Respecting  which, 
if  space  permit,  full  directions  will  be  later  on  given. 

Albumenised  silver  paper  is  a  Saxe,  Rives,  or  other 
suitable  paper  coated  with  a  chloride  of  silver  and  silver 
albuminate,  i.e.,  a  combination  of  silver  and  albumen, 
which  is  pure  white  until  subjected  to  actinic  light  action, 
when  it  turns  dark  red-brown.  The  sensitised  surface  of 
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the  paper  is  by  no  means  difficult  for  the  photographer  to 
make  for  himself. 

Briefly  stated  the  procedure  is  as  follows.  Prepare 

Ammonium  chloride  ...  ...  ...  ...  10  grammes 

Spirits  of  wine .  .  ...  15c. c. 

Water  ...  ...  ...  ...  ...  ...  135c.c. 

Then  by  degrees  add  albumen  to  the  amount  of  450c.  c. 
This  is.  obtainable  in  the  form  of  the  whites  of  eggs. 
Captain  Abney  advises  that  the  above  should  be  shaken 
up  in  a  bottle  with  roughly  powdered  glass,  in  order 

to  ensure  that  the  albumen  is  finely  subdivided  and 

thoroughly  intermingled.  Anyhow,  thoroughly  incor¬ 
porate  the  above  ingredients  into  a  homogeneous  solu¬ 
tion,  filter  through  sponge  or  tow,  and  float  the  paper 
on  it  for  about  a  minute;  dry,  and  press.  The  paper  will 
now  keep  for  a  long  while.  Eeady  albumenised,  unsensi¬ 
tised  paper  as  above  can  be  bought  of  any  large  dealer. 
To  sensitise,  float  for  from  two  to  five  minutes,  the 
greater  time  in  the  colder  weather,  on  a  silver  bath  of 
the  following  proportion  : 

Silver  nitrate .  ...  ...  50gr.  or  10  grammes 

Water...  ...  ...  .  loz.  or  lOOc.c. 

The  strength  of  this  bath  may  be  varied  to  suit  the 
object  in  view.  To  keep  this  paper,  which  is,  however,  best 
printed  and  toned  at  once,  it  is  recommended  that  blotting- 
paper  should  be  impregnated  with  sodium  carbonate  and 
the  sensitised  paper  placed  between  the  sheets.  Com¬ 
mercial  brands  of  sensitised  paper  contain  an  acid  which  is 
either  incidental  to  the  method  of  manufacture,  or  inten¬ 
tionally  added,  and  will  keep  in  fair  printing  condition  for  a 
considerable  time  ;  in  any  case,  it  is  well  to  bear  in  mind 
that  the  paper  is  acidified. 

As  regards  the  manipulations  and  baths  suitable  for 
albumenised  paper,  whether  home-made  or  purchased,  not 
much  need  here  be  said.  But  what  little  there  is  to  call 
attention  to  should  not  be  overlooked. 

In  the  first  place  as  regards  washing.  Whilst  before 
using  some  toning-baths  a  complete  elimination  of  the 
soluble  silver  salts  left  in  the  paper  after  printing  is  called 
for ;  with  others  it  is  needful  to  ensure  that  a  little  of  the 
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silver  nitrate  should  be  left  in  the  print  when  the  latter  is 
placed  in  its  toning  solution.  As  regards  the  last  category 
two  changes  of  the  water  should  be  used,  and  the  second 
one  should  show  decided  milkiness,  which  is  produced  by 
either  chlorides,  carbonates,  or  sulphates. 

The  following  toning-baths  are  those  which  require  that 
a  little  of  the  free  silver  nitrate  should  remain  in  the  paper 
after  leaving  the  washing  water  as  above  explained : 


(1)  Chloride  of  gold 

...  lgr. 

Chloride  of  lime 

lgr. 

Chalk  . 

\  teaspoonful 

Water 

8oz. 

Mix  the  day  before  using.  Keeps.  The 

above  tones  sepia 

to  black. 

(2)  Chloride  of  gold  . 

lgr. 

Carbonate  of  soda  . 

...  10gr. 

Water 

8oz. 

Must  be  used  soon  after  mixing. 

Tones  purple  to 

black. 

(3)  Chloride  of  gold 

lgr. 

Borax  . 

...  lOOgr. 

Water  ... 

8oz. 

Dissolve  borax  in  hot  water,  when  cool,  add  the  gold,  and 
use  at  once.  The  above  quantity  will  tone  half  a  sheet. 

The  subjoined  toning-baths  require  a  thorough  elimina¬ 
tion  of  the  free  silver  nitrate  from  the  paper ;  prints  to  be 
toned  in  them  should  therefore  be  well  washed  in  several 
changes,  or  in  running  water. 

(1)  Chloride  of  gold  ...  ...  ...  ...  lgr. 

Acetate  of  soda...  ...  ...  ...  ...  30gr. 

Water  ...  ...  ...  ...  ...  ...  8oz. 

Mix  twenty-four  hours  before  using  ;  if  a  week  is  allowed 
to  elapse  between  first  mixing  and  toning,  so  npich  the 
better.  Keeps  indefinitely  in  the  dark ;  as  it  gets  used 
up  it  can  be  refreshed  by  adding  more  gold,  and  by  seeing 
that  the  bath  does  not  get  acid.  The  above  tones  brown 
to  purple,  and  is  one  of  the  best  for  all  ordinary  purposes. 

(2)  Chloride  of  gold...  ...  ...  ...  ...  lgr. 

Phosphate  of  soda  . lOOgr. 

Water  .  8oz. 

Mix  several  hours  before  using. 
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The  above  formulae  are  given  as  being  good  standard 
baths  which  are  particularly  suited  to  albumenised  paper. 
It  is,  however,  by  no  means  needful  to  keep  to  exactly  the 
same  proportions.  Particularly  may  the  gold  be  often 
increased  in  amount  with  advantage  ;  the  more  so  when 
a  bath  tones  unduly  slowly.  Respecting  which  point  it  is 
to  be  remembered  that  toning  is  not  so  fast  an  operation 
with  albumenised  paper  as  with  gelatine,  to  say  nothing  of 
collodion. 

Before  adding  more  gold  to  a  bath  in  order  to  make  it 
work  quicker,  see  that  the  temperature  is,  say,  up  to 
65deg.  Fahr.,  or  even  more,  and  that  the  bath  is  not  acid ; 
for  either  a  low  temperature  or  an  acid  condition  of  the 
bath  will  check  toning  action.  Both  the  paper  and  the 
gold  chloride  contain  acids  which  if  unneutralised  may 
together  be  sufficient  to  arrest  the  toning.  Caution — an 
overdose  of  alkali  will  throwT  down  the  gold,  and  make 
the  bath  inert.  Remember,  the  faster  the  toning,  the 
bluer  or  the  colder  the  tone ;  slow  toning  produces 
warm  prints. 

Fixing  is  best  accomplished  by  ten  minutes’  immersion 
in  a  10  per  cent,  hypo  bath  to  which  ldr.  per  quart  of 
ammonia  has  been  added.  Longer  immersion  in  a  stronger 
bath  is  less  efficacious  in  removing  the  silver.  (Haddon  and 
Grundy,  Photographic  Convention,  1897.) 


CHAPTER  VII. 


PLAIN  SALTED  PAPERS. 

Plain  salted  paper  is  a  somewhat  vague  name  which  was 
given  to  silver  paper  salted  and  sensitised  without  any 
albumen  being  employed.  Years  ago  all  silver  printing 
was  done  on  albumenised  paper ;  hence  this  paper,  in 
which  albumen  was  not  used,  got  the  name  of  ‘‘plain 
salted,”  from  which  it  would  naturally  be  concluded  that 
no  organic  colloid  was  ever  required  for  the  preparation 
of  plain  salted  paper.  Very  frequently  this  is  so,  for 
the  size  in  the  paper  which  is  used  often  supplies  the 
necessary  organic  substance  for  helping  the  silver  salts  to 
build  up  a  picturfe.  But  in  practice  it  is  generally  found 
desirable  to  add  a  small  amount  of  some  colloid,  usually 
gelatine,  to  the  “salting”  solution;  this  materially  helps 
to  keep  the  image  well  upon  the  surface  of  the  paper. 

The  advantages  which  the  paper  offers  to  the  photo¬ 
grapher  are  several.  For  large  and  rather  hard  negatives 
the  results  are  often  surprisingly  fascinating ;  hence  a 
negative  which  would  be  scarcely  printable  by  any  other 
method  will  yield  a  valuable  result  on  plain  salted  paper. 
Again,  within  limits,  the  paper  is  susceptible  to  variation 
in  the  rendition  of  a  negative,  according  to  the  strength 
of  the  salting,  or  of  the  sensitising  bath,  or  of  both.  Thus 
for  a  normal  negative,  say  50gr.  of  silver  nitrate  per  loz. 
of  water  may  be  used,  for  a  weaker  negative  up  to  80gr., 
or  for  a  stronger  negative  down  to  30gr.  may  be  employed. 
Again,  it  is  claimed  that  with  the  small  amount  of  colloid 
present  there  is  a  large  gain  in  permanency.  Perhaps  its 
chief  merit  in  the  eyes  of  a  good  many  will  be  that  the 
printer  can,  without  the  exercise  of  any  profound  skill, 
prepare  the  paper  for  himself,  and  modify  it  as  regards 
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colour,  surface,  or  sensitiveness  to  meet  his  own  particular 
wishes. 

Although,  as  already  said,  with  ordinary  paper,  no 
absolute  need  arises  to  employ  any  “sizing,”  it  is  well  to 
bear  in  mind  that  the  kind  of  size  used  in  the  paper 
modifies  the  resulting  colour  of  the  print ;  thus,  while 
gelatine  -  sized  drawing  papers  yield  reddish  coloured 
prints,  starch -sized  photographic  papers  (such  as  Rives’) 
give  purple -coloured  ones. 

Besides  variations  due  to  the  sizing  found  in  any  paper 
the  image  is  affected  by  the  particular  chloride  which  is 
employed.  Some  consider  that  it  matters  little.  (See 
Photographic  Times ,  Yol.  XXVII.,  p.  51,  where  will  be  found 
an  instructive  article  by  Mr.  Harry  Wade.)  Thus  sodium 
chloride,  which  is  common  table  salt,  barium  chloride,  or 
ammonium  chloride,  are  available,  the  last  named  being 
usually  preferred.  Mr.  Wade  reminds  the  experimentalist 
that  the  equivalent  amounts  of  the  three  above  salts  to 
use  are  as  follow: — lOOgr.  ammonium  chloride  =  110gr.  of 
sodium  chloride,  or  220  of  barium  chloride. 

I  append  verbatim  the  following  precise  directions  he 
gives : — 

“A  medium  strength  of  salting  bath,  for  negatives  of 
average  density,  is  8gr.  of  ammonium  chloride  to  the  ounce 
of  water,  and  if  tones  tending  to  a  platinum  black  are 
required,  ^  of  a  grain  of  potassium  bromide  should  also  be 
added  to  the  ounce  of  water ;  whilst  if  results  tending 
towards  sepia  are  required,  a  minute  trace  of  potassium 
bichromate  should  be  added — just  sufficient  to  give  the 
bath  a  pale  lemon  colour.  If  the  negative  to  be  printed 
has  excessive  contrasts,  the  best  results  are  obtained  by 
weakening  the  bath  to  4gr.  or  even  3gr.  of  chloride  to 
the  ounce.  For  20oz.  solution,  the  formula  reads  thus  : 

“  Ammonium  chloride  ...  ...  ...  ...  160gr. 

Potassium  bromide  ...  ...  ...  ...  3gr. 

Potassium  bichromate  .  ...  Igr. 

Water  . 20oz. 

“The  paper  is  immersed  in  the  above  for  a  few  minutes, 
then  hung  up  to  dry  and  stored  away  under  a  pressure.  In 
this  state,  the  paper  will  keep  for  an  indefinite  period.  ’  ’ 
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As  regards  the  sensitising — for  as  yet  the  paper  is  not 
light-sensitive— it  has  been  found  that  when  much  less  than 
eight  parts  of  silver  nitrate  is  used  with  one  part  of 
ammonium  chloride  the  image  fails  to  attain  full  intensity. 
Hence  for  the  above  formula  a  silver  nitrate  bath  of  60gr. 
to  the  ounce  will  be  most  suitable.  The  bath  maybe  made 
either  alkaline  with  carbonate  of  soda  or  acid  with  25gr. 
citric  acid  to  each  ounce  of  silver  nitrate ;  the  former  yields 
the  better  print,  but  requires  to  be  used,  if  possible,  within 
a  day  of  being  made.  The  acid  paper  keeps  for  about  a 
fortnight. 

Amongst  other  useful  points  to  note  is  that  the  finest 
prints  are  obtained  by  hanging  up  the  paper  when  first 
taken  from  the  silver  bath  until  just  surface  dry,  and  then 
refloating  it  on  the  silver  solution. 

Mr.  Wade  prefers  to  vary  the  printing  quality  of  the 
paper,  not  as  many  others  do,  by  altering  the  strength  of 
the  silver  bath,  but  by  varying  the  salting  solution — strong 
for  weak  negatives,  and  vice  versa.  The  paper  prepared 
as  above  should  print  out  purple,  and  in  the  washing  water 
turn  Venetian  red.  Should  the  print  not  turn  red  in  about 
twenty  minutes  immerse  it  in  a  5  per  cent,  solution  of 
potassium  bromide.  Washing  in  any  case  must  be  complete. 
Ordinary  toning-baths  may  be  used,  remembering  to  employ 
them  only  half  the  usual  strength  (that  is,  use  twice  the 
quantity  of  water). 

Toning  is  followed  by  the  usual  stop  bath  of  salt  and 
water.  Wash  in  plain  water  and  fix  in  a  10  per  cent, 
solution  of  hyposulphite  of  soda. 

Under-printed  images  may  be  intensified  if  when  taken 
from  the  printing-frame  they  are,  without  washing,  placed  in 

Gallic  acid  .  .  ...  2gr. 

Water  ...  ...  ...  ...  ...  ...  loz. 

After  this  proceed  to  wash,  tone,  etc. 

In  using  “plain”  or,  as  it  is  sometimes  called,  “home- 
salted  ”  paper,  take  heed  that  your  negatives  are  not  stained 
with  the  silver :  to  avoid  which  varnish  should  be  applied 
to  the  face  of  the  negative.  Professionals  generally  employ 
varnish  which  is  flowed  on  to  a  warmed  negative,  much  as 
collodion  used  to  be  spread  over  glass,  but  many,  or  most, 
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people  are  unable  to  acquire  the  knack  of  doing  this 
properly.  These  are  advised  to  use  what  is  known  as 
“  cold  ”  varnish.  Mawson’s  sell  a  very  cheap  and  effective 
preparation,  which  can  be  applied  with  a  soft  brush,  or  in 
which  the  negative  may  be  bodily  immersed.  This  is 
especially  useful  for  varnishing  celluloid  films. 

Where  a  large  number  of  prints,  are  called  for,  the 
negative  should  first  be  coated  with  collodion,  followed  by 
varnish.  Even  so,  after  a  few  hundred  prints  have  been 
made,  ineradicable  red  stains  will  appear.  To  guard  against 
the  irreparable  damage  which  would  ensue,  it  is  advisable  to 
make  a  transparency  which  can,  if  need  arise,  be  resorted 
to  for  obtaining  a  duplicate  negative. 

The  following  formula  by  Mr.  Lionel  Clark  is  given  for 
those  who  prefer  a  starch  to  a  gelatine  colloid : 


Ammonium  chloride .  ...  120gr. 

Carbonate  of  soda  (recrystallised) .  200gr. 

Citric  acid  crystals  .  60gr. 

Arrowroot  ...  ...  ...  ...  ...  180gr. 

Water  ...  ...  ...  ...  ...  ...  20oz. 


Mix  the  arrowroot  into  a  smooth  solution  with,  say,  half 
the  water,  and  boil  for  a  few  minutes.  Have  ready  the 
other  ingredients  dissolved  in  the  remainder  of  the  water, 
add  this  to  the  former,  filter,  and  use  hot.  If  there  is  a 
tendency  to  a  sunken-in  appearance  with  the  resulting 
print,  make  the  arrowroot  40gr.  or  50gr.  stronger.  For 
sensitising  : 

Silver  nitrate  ...  .  ...  ...  60gr. 

Citric  acid  ...  ...  ...  ...  ...  25gr. 

Water  ...  ...  ...  ...  ...  ...  loz. 


is  a  very  suitable  bath. 

Although,  as  already  said,  any  ordinary  toning-bath  may 
be  used,  provided  it  is  diluted,  some  have  a  predilection 
for  the  following  : 


Gold  chloride  . . . 
Uranium  nitrate 
Common  salt  . . . 
Sodium  acetate... 
W  ater 


lgr. 

lgr. 

15gr. 

15gr. 

8oz. 


Another  system  found  very  efficacious  is  to  partially  tone 
the  print  in  a  gold  and  carbonate  of  soda  bath  followed  by 
a  platinum  bath. 


CHAPTER  VIII. 


MISCELLANEOUS  PRINT  OUT  PROCESSES. 

The  papers  hitherto  described  have  all  been  silver  print¬ 
ing  ones.  With  the  following  the  image  is  due  to  the 
action  of  light  upon  an  iron  salt,  which  in  its  turn,  by  the 
aid  of  potassium  oxalate,  reduces  a  platinum  salt  so  that  a 
visible  and  a  permanent  image  is  thereby  formed.  Later, 
in  describing  the  platinotype  process,  which  is  a  partly 
print-out  one,  it  will  be  seen  that  the  half  visible  image 
which  is  due  to  light  acting  upon  ferric  oxalate  is,  in  the 
presence  of  a  solution  of  potassium  oxalate,  made  fully 
visible  by  the  substitution  of  the  platinum  for  the  iron. 

Some  ten  years  ago,  Captain  Pizzighelli  introduced  a 
paper  in  which  not  only  the  platinum  and  iron  salts  were 
intimately  intermingled  with  a  starchy  sizing,  but  the 
developing  agent,  viz.,  potassium  oxalate,  or  another  suit¬ 
able  reducer,  was  also  combined  with  the  foregoing  salts. 
Hence  as  fast  as  the  light  reduced  the  iron  salt  from 
the  ferric  to  the  ferrous  condition,  the  developing  agent 
dissolved  out  the  ferrous  salt,  and  at  the  same  instant  the 
molecules  of  the  platinum  salt,  which  is  associated  with 
the  iron,  became  attracted,  so  that,  as  it  were,  the 
platinum  and  iron  changed  places,  the  provisional  iron- 
formed  image  being  as  fast  as  it  was  formed  replaced  by 
a  permanent  platinum  one. 

The  above  is  exceedingly  ingenious  and  is  sometimes 
surprisingly  successful ;  but,  as  may  be  expected,  it  is  a 
somewhat  uncertain  paper  to  use.  For  in  order  that  the 
chemical  action  of  the  developing  agent  may  proceed  pari 
passu  with  the  action  of  light,  the  sensitised  surface  must 
needs  be  somewhat  damp,  moisture  being  indispensable  in 
order  that  the  action  of  the  potassium  oxalate  should  be 
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efficiently  energetic.  On  the  other  hand,  moisture  is  cal¬ 
culated  to  slow  down  the  action  of  the  sensitive  salt. 

Apparently  the  best  method  to  pursue  is  to  use  quite 
fresh  paper  which  has  been  kept  thoroughly  dry ,  until 
shortly  before  using  it  is  made  damp  ;  then,  choosing  a 
rather  hard  negative  having  clear  shadows,  print  in  bright 
sunshine.  The  resulting  image  should  present  a  full  repre¬ 
sentation  of  the  finished  print,  except  that  the  high  lights 
require  clearing  in  an  acid  bath,  viz.  : 

Hydrochloric  acid  . .  ...  ...  loz. 

Water  .  3  pints 

(See  instructions  re  platinotype  which  follow.) 

If  the  picture  will  not  fully  print  out,  it  may  sometimes 
be  induced  to  become  more  intense  by  breathing  upon 
the  print,  or  by  steaming  it  after  it  has  come  from  the 
printing-frame. 

The  simplicity  and  the  permanency  of  this  process  are 
such  that  it  is  regrettable  it  should  not  be  thoroughly 
reliable,  nor  suited  to  fairly  weak  negatives.  At  times 
the  writer  has,  however,  obtained  very  flattering  results 
with  this  particular  kind  of  print-out  paper ;  on  the  other 
hand  it  has  on  occasions  happened  that  nothing  but  dis¬ 
appointment  has  followed  most  persistent  attempts  to 
attain  success. 
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CHAPTER  IX. 


PARTLY  PRINT  OUT  PAPERS. 

A  pabtly  print-out  paper  may  be  defined  as  one  in 
which  the  image  of  the  finished  print  is  merely  shadowed 
forth,  and  requires  after-treatment  in  order  that  the  full 
strength  and  detail  may  be  forthcoming.  Thus,  while  a 
silver  print  at  one  stage  of  its  exposure  under  a  negative, 
virtually  shows  all  that  the  finished  picture  will  display 
after  toning,  fixing,  etc.,  a  platinotype  exhibits  only  a 
ghost  of  what  will  eventually  turn  into  a  strong  print. 

Platinotype  Paper. —  Of  the  numerous  partly  print-out 
papers  no  better  kind  can  be  cited  than  that  known  as 
platinotype — a  paper  which  is  coated  with  certain  salts  of 
iron  and  of  platinum.  In  this,  as  already  explained  in 
the  last  chapter,  the  image,  which  is  formed  when  the 
paper  is  exposed  under  the  negative,  is  built  up  from  ferric 
oxalate,  which  has,  in  proportion  to  the  amount  of  light 
acting  on  various  parts,  become  reduced  to  ferrous  oxalate. 
The  ferrous  oxalate  is  under  this  condition  of  a  faint  greyish 
tint,  whilst  the  local  colour  of  the  paper,  where  light  has 
acted  but  slightly,  is  of  a  pale  mustard-like  colour. 

So  far  the  print  is  nothing  but  an  iron  one,  and  is,  more¬ 
over,  a  very  imperfect  and  a  barely  visible  image.  On 
floating  this  partly  printed-out  iron  image  upon  a  solution 
of  potassium  oxalate  the  ferrous  salt  is  dissolved  out,  and 
its  place  taken  by  the  platinum  which  is  mixed  with  the 
iron  and  starch  to  form  the  sensitive  surface  of  the  paper. 

The  result  of  this  substitution  is  that  in  place  of  the 
former  weak  suggestion  of  a  picture,  there  is  an  image 
which  ranges  from  a  full  black  to  an  almost  pure  white. 
A  pale  tinge  in  the  whites  which  remains  is  due  to  such 
of  the  ferric  salt  as  has  not  been  reduced  by  light,  and 
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which  has  not  been  entirely  removed  by  the  potassium 
oxalate.  To  get  rid  of  this,  the  print  is  placed  in  an  acid 
bath,  which  clears  the  paper  of  the  ferric  salt,  and  the 
print  is  then  finished. 

Good  Points  of  Platinotype  Prints. — These  are  many. 
At  the  head  of  them  all  stands  the  claim  for  permanency ; 
as  regards  which  much  may  be  granted.  It  hardly  seems 
possible  that  any  great  or  serious  fading  can  ensue  in 
respect  of  the  actual  image  formed  of  platinum.  But  as 
far  as  the  high  lights  are  concerned  a  certain  amount  of 
degradation  has  at  times  caused  trouble ;  this  in  most 
cases  is  no  .doubt  due  'to  imperfectly  dissolving  out  in 
the  acid  bath  the  unacted  upon  ferric  oxalate.  In  some 
cases,  perhaps,  the  mountant  has  been  at  fault. 

Next  to  permanence  probably  nothing,  at  first,  brought 
platinotype  into  favour  more  quickly  than  the  black  em 
graving  colour  of  the  image  upon  the  ordinary  paper. 
To-day  this  characteristic  is  in  some  degree  a  drawback, 
as  pictures  which  are  not  warm-toned  happen  to  be  at  a 
discount ;  but  in  former  times,  when  a  photograph  meant 
a  brown-toned  print  on  albumenised  paper,  the  black  of 
the  platinotype  was  considered  a  delightful  innovation. 

Apart  from  the  colour  of  a  platinotype  which  is,  as 
will  be  seen  later  on,  subject  to  considerable  variation,  the 
scale  of  tone  in  which  it  renders  the  lights  or  shades  of  a 
negative  is,  for  plucky  negatives,  more  pleasing  than  where 
gelatino-chloride  or  similar  papers  are  employed. 

Not  the  least  recommendations  of  the  process  under 
consideration  are  the  certainty,  simplicity,  and  rapidity 
with  which  results  are  obtainable  by  those  who  acquire  a 
modicum  of  experience  in  using  what  is  known  as  the  cold- 
bath  paper.  The  paper  being  printed  is,  under  normal  con¬ 
ditions,  developed  within  one  minute,  and  can  be  fixed, 
washed,  and  dried  within  the  half-hour.  These  operations 
are,  moreover,  entirely  free  from  that  uncertainty  of  result¬ 
ing  colour  and  depth  which  arises  when  treating  silver 
prints  to  toning  and  fixing. 

Perhaps  the  main  drawbacks  of  the  paper  are  that 
some  attention  is  needful  as  regards  its  storage  both  before 
and  after  printing — that  is,  until  development  has  been 
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completed;  also  that  the  detail  which  it  will  render  is  not 
so  complete  as  is  the  case  with  silver  prints.  Objection  is 
further  made  to  a  lack  of  that  glowing  warmth  such  as 
a  sepia  or  vandyke-brown  “Carbon”  print  enjoys,  which 
is  not  attainable  with  the  ordinary  platinotype  paper  as 
commonly  used.  As  regards  which  it  may  be  answered 
that  various  methods  are  now  available  whereby  a  cold 
black  platinotype  may  be  turned  into  a  brown-toned  picture. 
Moreover,  the  Platinotype  Company  make  a  sepia -coloured 
paper  which,  to  a  large  extent,  nullifies  the  foregoing  objec¬ 
tion.  Perhaps  if  the  experienced  photographer  had  to  rest 
content  with  one  printing  process  platinotype  is  what  he 
would  do  well  to  select. 

Varieties  of  Platinotype  Paper. — It  is  well  that  the 
reader  should  at  the  outset  understand  that  there  are 
several  kinds  of  paper  which  are  described  by  the  generic 
name  of  platinotype,  the  chief  being  as  follows  : — 

(1)  Black  paper  developed  on  a  cold  bath. 

(2)  Black  paper  developed  on  a  hot  bath. 

(3)  Sepia  paper  developed  on  a  hot  bath. 

(1)  and  (2)  are  obtainable  with  either  a  smooth  or  a 
rough  surface. 

Cold-Bath.  Platinotype.  —  Those  who  purpose  taking 
up  platinum  printing  cannot  do  better  than  in  the  first 
instance  thoroughly  familiarise  themselves  with  the 
manipulation  of  what  is  known  as  the  cold-bath  process. 
In  this  the  intensifying  agent  is  usually  applied  to  the 
paper  at  the  normal  temperature,  say  65deg.  Fahr.,  whilst 
with  the  hot  bath  the  solution  is  used  at  from  160deg. 
to  180deg.  Fahr. 

Printing  of  Platinotypes. — There  is  but  little  that  need 
be  modified  in  the  general  directions  for  printing  given 
elsewhere  in  this  treatise,  the  chief  points  which  call  for 
special  attention  being  as  follbw  : — (1)  The  need  to  keep 
the  paper  perfectly  protected  from  damp  during  printing. 
This  is  usually  effected  by  placing  a  rubber,  or  other  water¬ 
proof  pad  between  the  back  of  the  paper  and  the  back  of 
the  printing-frame ;  instead  of  rubber  a  sheet  of  celluloid 
may  with  advantage  be  used  for  this  purpose.  It  is  well 
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not  to  place  the  printing-frame  in  any  damp  vicinity,  nor 
to  print  during  damp  weather.  Both  before  and  after 
printing,  up  to  the  time  of  development,  the  paper  should 
be  protected  from  atmospheric  and  other  moisture,  to  which 
end  what  is  known  as  a  calcium  tube  is  generally  used. 
This  is  constructed  somewhat  as  follows  : — 

Fig.  15  A  shows  the  tube  or  case,  which  is  made  of 
japanned  metal.  At  B  1  the  lid  pulls  off ;  the  joint  being, 
when  the  lid  is  on,  covered  by  a  rubber  band,  in  order  that, 
as  far  as  possible,  no  air  should  get  into  the  case.  At 
B  2  is  another  joint,  which  is,  however,  only  used  when  it 
becomes  needful  to  replace  the  spent  calcium  chloride. 
Fig.  15  B  is  a 
section  of  the 
aforesaid.  P  shows 
a  roll  of  platino- 
type  paper,  pre- 
ferably  enclosed 
in  waxed  paper ; 
at  D  is  a  false  bot¬ 
tom  having  per¬ 
forations  ;  under 
this  is  placed  some  S2 
thoroughly  dry, 
hard,  calcium 
chloride,  which  is 
usually  wrapped 
in  muslin  (C).  The  Fig.  15. 

action  of  the  cal¬ 
cium  is  to  absorb  all  moisture,  for  which  it  has  an  extra¬ 
ordinary  affinity.  Care  should  be  taken  that  particles  of 
the  calcium  do  not  get  on  to  the  surface  of  the  paper.  The 
calcium  tube  is  useful  for  the  storage  of  many  other  kinds 
of  paper  besides  platinotype.  If  the  calcium  gets  soft  or 
damp  it  should  be  dried  by  placing  it  in  an  oven,  or  other¬ 
wise  heating  it  until  it  becomes  quite  dry  and  hard. 

As  regards  judging  when  the  image  is  deeply  enough 
impressed,  the  best  guide  will  be  experience,  which,  how¬ 
ever,  need  7iot  be  dearly  bought.  Thus,  take  a  \ -plate 
negative  in  which  the  subject  is  fairly  evenly  distributed 
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as  regards  scale  of  density.  It  should  be  something  like 
Fig.  16,  so  that  any  vertical  strip  will  practically  contain 
similar  intensities  of  light  and  shade. 

Now  print  in  diffused  light,  until  you  can  faintly  see  the 
darkest  shadows  as  at  A ;  then,  without  disturbing  the  rest 
of  the  print  under  the  negative,  cut  off  strip  1.  Mark  this 
at  the  back  in  pencil  with  its  number,  also  note  the  dura¬ 
tion  of  exposure  and  the  quality  of  light.  Continue  the 
exposure  of  the  rest  of  the  negative  until  on  examination 
B,  mainly  half-tones,  is  faintly  visible.  Cut  off  2  and  treat 
as  advised  for  1.  This  leaves  strip  3,  which  may  be  given 
a  further  period  equal  in  time  to  that  wThich  1  has  received. 


fig.  16. 


Now,  in  weak  light  examine  the  three  strips  side  by  side, 
and  take  mental  note  of  their  appearance.  Next  float  them 
upon  the  oxalate  bath,  giving  them  each  a  full  time  for 
development  (say  two  minutes) ;  1  will  probably  hang  fire 
and  refuse  to  yield  a  plucky  print ;  2  will  probably  come  up 
about  right ;  3  will  probably  show  clogged  shadows  and, 
maybe,  degraded  high  lights.  In  any  case,  if  through 
gross  error  of  judgment  all  three  are  palpably  lacking  in 
perfection,  it  will  be  easy  enough  to  see  in  which  direction 
the  fault  lies,  as  there  will  be  apparent  a  well  marked 


PLATE  I. 

Appearance  of  a  Platinotype  as  taken  from  the  Printing- 

Frame,  SHOWING  THE  STRENGTH  AND  AMOUNT  OF  SHADOW 
Detail  which  should  be  visible  upon  the  Cold-bath 
Paper. 


PLATE  II. 

Appearance  of  the  Platinotype  (Plate  I.)  after  Development 
and  Clearing. 


I 
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improvement  from  1  to  3,  or  from  3  to  1.  The  former  will 
indicate  a  need  for  longer,  the  latter  for  shorter  exposure. 

The  Rapidity  with  which  Flatinotype  Paper  Prints. 

— In  comparison  with  other  sensitised  papers,  its  speed  is 
not  a  constant  ratio,  varying  with  the  age  and  condition  of 
the  paper,  and  with  the  character  of  the  light  and  of  the 
negative  ;  but  a  fully  printed  gelatino-chloride  will  usually 
take  rather  longer  than  will  a  fully  printed  platinotype. 
Hence  the  beginner,  by  using  two  negatives  of  similar 
character,  and  exposing  side  by  side  gelatino-chloride 
paper  under  one  and  platinotype  under  the  other,  may 
get  very  near  a  correct  exposure  for  the  latter  by  taking 
it  out  before  the  former  is  quite  done.  In  order,  however, 
to  enable  the  tyro  to  estimate  from  inspection  of  the  platino- 
type  paper  in  the  printing-frame  when  the  exposure  is 
sufficient  two  Plates  are  appended. 

The  first  shows  approximately  the  amount  of  visible  detail 
and  vigour  which  should  appear  in  the  print ;  the  second 
shows  how  the  same  will  appear  after  development  in  the 
oxalate  bath  and  clearing  in  the  acid  one.  Inasmuch  as 
all  people  cannot  with  equal  facility  and  at  all  times  gauge 
the  faint  grey  image  with  yellow  high  lights  and  some¬ 
times  slightly  orange  deepest  shadows,  and  because  ex¬ 
amining  the  print  from  time  to  time  whilst  in  the  printing- 
frame  is  calculated  to  do  it  no  good,  the  printer  is  advised 
to  measure  the  exposure  with  an  actinometer. 

For  instance,  using  one  of  these  instruments  when 
putting  out  a  negative  to  be  printed  from,  the  negative  can, 
to  begin  with,  be  estimated  by  inspection  to  require  a  given 
amount  of  light  action  ;  or  it  can  be  tested  by  means  of  a 
piece  of  gelatino-chloride,  or  by  any  other  convenient  paper 
printed  under  it,  whilst  the  actinometer  is  exposed  alongside 
of  it  to  the  same  light. 

In  any  case  the  particular  amount  of  light  action  re¬ 
quired  is,  wThen  determined,  registered  by  reference  to  the 
actinometer ;  this  enables  the  printer  to  straightway  put 
out  his  platinotype  paper  under  the  tested  negative  and 
there  let  it  remain  until  the  actinometer  signifies  that  the 
required  light  action  has  taken  place.  He  may  then,  if 
he  please,  turn  back  a  portion  of  the  paper  and  satisfy 
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himself  by  ocular  inspection  that  the  print  is  fully  done 
before  removing  it  from  the  printing-frame,  although  this 
should  not  be  necessary. 

Printing  Light. — As  regards  the  quality  of  the  printing 
light,  direct  sunshine,  except  in  very  extreme  cases  of 
unusually  dense  and  yellow  negatives,  is  best  avoided ; 
otherwise  what  is  termed  “  solarisation  ’  ’  is  apt  to  ensue, 
which  entails  the  loss  of  vigour  in  the  shadows  (especially 
with  the  hot-bath  paper)  and  the  appearance  of  an  un¬ 
pleasing  granularity,  accompanied  by  a  blocking-up  of 
shadow  when  the  cold-bath  paper  is  used.  Thoroughly  dry 
paper  is  less  prone  to  this  defect  than  is  damp  paper. 


Fig.  17. 


Developing  Flatinotypes.—  Regarding  this  much  needless 
wisdom  has  been  expended ;  not  but  what  there  are  niceties 
of  manipulation  which  no  doubt  a  select  few  will  be  glad 
to  observe.  * 

As  a  matter  of  practice  a  few  ounces  of  a  saturated 


*  I  am  indebted  to  Mr.  F.  P.  W ratten,  A.R.C.S.,  for  the  subjoined  note  upon  the 
Chemistry  of  the  Platinotype  Process,  which  workers  will  find  well  worth 
mastering : — 

Chemistry  of  the  Platinotype  Process. — Light  reduces  the  ferric  oxalate  present  in 
the  paper  to  ferrous  oxalate.  If  hot  water  be  applied  direct,  some  of  the  platinum 
will  be  reduced  by  the  ferrous  oxalate ;  but  solution  of  oxalic  acid  forms,  with 
the  ferrous  sulphate,  either  a  soluble  double  salt,  or  insoluble  ferrous  salts,  which 
possess  an  energetic  reducing  action.  Caustic  alkali  and  alkaline  carbonates 
reduce  the  ferrous  oxalate  to  ferrous  oxide,  a  well-known  reducer. 

The  oxalate  developer  should  be  slightly  acid,  or  insoluble  yellow  boric  iron  salts 
may  be  formed  in  the  print,  which  cannot  be  removed  by  dilute  acids.  Thus 
if  the  hot-bath  developer  be  used  for  a  long  time,  the  salt  which  crystallises  on  the 
sides  of  the  dish  will  be  decomposed  by  the  heat  into  potassium  carbonate,  which 
will  render  the  developer  alkaline,  and  cause  the  prints  to  be  yellow.  The  potassium 
oxalate  may  be  acidulated  with  oxalic,  citric,  or  tartaric  acids. 
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solution  of  potassium  oxalate  in  a  clean  dish,  and  at  a 
temperature  of  not  less  than  60deg.  Fahr.  are  all  that  are 
needful.  Take  a  dry  print,  hold  it  face  downwards  near 
one  end  of  the  dish  so  that  one  edge  is  just  close  to  the 
surface  of  the  solution  (Fig.  17),  then  with  one  hand  (A) 
draw  the  print  along  the  surface  of  the  bath,  whilst  with 
the  other  hand  (B)  lower  the  whole  sheet  into  contact  with 
the  solution. 

If  this  is  properly  done,  there  will  be  no  air-bells,  which 
are  to  be  avoided.  Leave  the  paper  for  a  few  seconds,  making 
sure  that  it  is  in  complete  contact,  then  turn  it  over  and  see 
that  there  are  no  air-bells,  and  that  the  solution  is  work¬ 
ing  evenly.  At  the  end  of  a  period  which  depends  upon 
circumstances,  but  which  is  measured  rather  by  seconds 
than  by  minutes,  the  development  will  be  complete. 
Although  development  may  be  arrested  before  all  the 
ferrous  oxalate  is  reduced  by  the  potassium  oxalate,  it  will 
generally  be  found  that  a  development  cut  short  does  not 
yield  a  fully  satisfactory  picture. 

Fixing  Flatinotypes  is  quickly  effected  by  immersing 
the  prints  for  not  less  than  five  minutes  (fifteen  minutes 
in  all)  in  three  acid  baths,  usually 

Pure  hydrochloric  acid  ...  ...  ...  loz. 

Water  ...  ...  ,..  ...  ...  ...  3  pints 

The  above  fixing-bath  is  less  esteemed  by  me  than  one 
consisting  of 

Citric  acid  .  loz. 

Water  ...  ...  ...  ...  ...  ...  1  pint 

The  objections  to  the  hydrochloric  are :  first,  it  is  inclined 

to  soften  the  paper ;  secondly,  before  admixture  with 
water  it  gives  off  somewhat  obnoxious  fumes. 

The  foregoing  directions  include  just  enough  information 
to  enable  the  ordinary  worker  to  turn  out  fair  average 
prints.  There  are,  however,  a  certain  number  of  modifications 
of  treatment  with  which  no  doubt  many  readers  will  be 
glad  to  become  acquainted. 

Control  over  Printing  Densities.— Negatives  and 
subjects  often  call  for  a  heightening  or  lowering  of  contrast 
in  the  printed  image.  In  my  opinion  one  can  but  rarely 
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obtain  a  result  of  the  finest  possible  quality  where  a 
departure  from  the  normal  treatment  is  made,  for  normal 
treatment  means  “best  possible,”  or  best  known,  when 
applied  to  matters  of  printing,  development,  toning,  etc. 
None  the  less  modifications  of  the  usual  results  are  often 
attainable  which  are  tolerably  satisfactory  in  character. 
Thus  negatives  weak  through  defects  of  technique,  or  of 
subject,  are  made  to  yield  slightly  stronger  or  bolder  prints 
by  (1)  under-printing,  (2)  strong  developer,  (3)  colder 
developer,  (4)  fresh  and  thoroughly  dry  paper.  A  negative 
with  violent  contrasts  should  receive  the  opposite  treatment 
— (1)  over-printing,  (2)  weak  developer,  (3)  hot  developer, 
(4)  slightly  stale,  and  so  somewhat  damp  paper.  By  damp 
is  meant  not  any  noticeable  moisture,  but  as  much  as  would 
get  into  the  paper  from  the  air  if  it  were  kept  in  an 
ordinary  box  for  an  hour  or  two  after  being  taken  from  the 
printing-frame.  Slight  under-exposure  of  the  cold-bath 
paper  may  be  counteracted  by  developing  at  160deg.  Fahr., 
the  resulting  tone  being  warmer  than  the  normal. 

Should  the  developer  be  diluted,  not  more  than  four  parts 
water  to  one  part  saturated  solution  of  potassium  oxalate 
should  be  used,  or  a  condition  is  approached  where  part  of 
the  image  becomes  dissolved  before  the  substitution  of 
platinum  for  iron  is  effected. 

To  compensate  for  over-exposure,  and  to  brighten  up 
prints  from  weak  negatives,  Capt.  Abney  suggests  the 
addition  of  -g^th  of  a  grain  of  potassium  nitrite  to  each 
ounce  of  developer. 

With  platinotype  the  quality  of  the  printing  light  is  less 
efficacious  than  is  the  case  with  silver  prints  in  modifying 
the  resultant  image.  An  addition  of  a  little  acid  or  a 
little  alkali  to  the  developer  will  not  affect  its  efficiency, 
but  slightly  alters  the  resulting  tone  of  the  print.  Alkaline 
baths  yield  warm,  acid  cold  tones.  Soda,  potash,  or  other 
carbonates  are  best  used  for  making  bath  alkaline. 

Glycerine  Development. — A  few  years  ago  there  was  a 
great  rage  for  this  system  of  developing  the  cold-bath 
paper;  and  many  were  the  advantages  claimed  for  it.  In 
some  cases  it  would  certainly  seem  that  a  glycerine  developer 
is  preferable  to  an  ordinary  one,  in  that  at  times  it  permits 
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of  some  not  inconsiderable  modification  in  parts  of  a  print. 
The  method  of  procedure  is  extremely  simple.  The  print 
is  laid  face  upwards  upon  any  convenient  support  (a  piece 
of  glass  which  has  had  a  few  drops  of  glycerine  rubbed  on 
its  surface  to  prevent  the  paper  from  slipping  is  as  good  as 
anything).  Take  some  glycerine,  which  should  be  pure, 
and  free  from  acidity,  and  rub  it  with  the  fingers  over  the 
surface  of  the  print ;  when  the  whole  is  perfectly  covered, 
apply  the  oxalate  developer  with  a  soft  brush ;  the  picture 
will  slowly  appear,  and  may  be  to  some  extent  hastened 
in  parts  by  applying  more  developer  to  the  portions  it  is 
wished  to  intensify.  The  developer  may,  in  the  first  place, 
be  applied  to  the  glycerined  print  diluted  with  an  equal 
quantity  of  glycerine,  or  even  further,  thus  : 

Potassium  oxalate .  1  part 

Glycerine  .  ...  1  part 

Water .  ...  1  part 

By  adopting  such  a  weak  developer  as  above  more  time 
is  allowed  for  hurrying,  up  portions  of  a  print  by  means  of 
a  copious  application  of  the  full  ordinary  strength  solution 
of  the  oxalate  developer. 

H  Hot-Bath  Paper. — As  regards  the  manipulation  of  this 
paper  not  much  is  called  for,  as  it  is  now  fast  ceasing  to 
rank  amongst  Popular  Photographic  Printing  Processes. 
The  cold-bath  paper  has  almost  entirely  superseded  the 
hot  bath,  because  not  only  is  it  much  more  convenient 
to  use  a  bath  at  a  normal  temperature  than  having  to 
heat  it  up  to  about  170deg.  Fahr. ,  but  the  cold-bath  paper 
keeps  in  fair  condition  for  longer  than  does  the  hot-bath 
paper.  Practically  all  the  instructions  given  for  printing 
cold-bath  paper  by  floating  or  immersion  are  applicable  to 
the  hot-bath  paper.  The  bath  should  normally  be  at 
160deg.  Fahr.;  wfith  a  thin  negative  180deg.,  or  even  a 
little  more,  is  advantageous ;  wfith  a  hard  negative  half  the 
foregoing  temperature,  or  even  less,  may  be  employed. 

Sepia  Platinotype  Papers. — Many  who  are  otherwise 
perfectly  satisfied  with  the  ordinary  platinotype  paper 
desire  a  warmer  toned  image  than  is  yielded  in  develop¬ 
ment  by  the  papers  already  described.  For  these  there  is 
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the  so-called  sepia  paper — one  which  is  capable,  in  skilful 
hands,  of  yielding  prints  of  a  very  delightful  warm  brown 
hue.  The  reader  is,  however,  at  the  outset  warned  that 
the  paper  is  by  no  means  so  simple  to  handle,  nor  so  certain 
in  its  results,  as  either  of  the  black-toned  papers. 

Until  recently,  unevenness  of  tones  was  frequently 
noticeable  with  the  sepia  paper,  and  even  where  this  was 
not  the  case  different  batches  varied  very  considerably  in 
the  particular  tone  they  would  give ;  but  of  late  the 
paper  has  been  somewhat  improved  as  regards  such 
troubles,  and  a  much  more  constant  and  reliable  print  is 
obtainable.  For  development,  use  : 

Potassium  oxalate  ...  ...  ...  ...  lll>. 

Water  ...  ...  ...  ...  ...  ...  2|  pints 

Sat.  solution  oxalic  acid  ...  ...  ...  5oz. 

Pour  out  sufficient  to  fill  an  enamelled  iron  dish  an 
inch  deep  with  the  mixture.  Support  the  dish  in  any 


convenient  manner  over  a  source  of  heat — a  spirit-lamp  is 
as  good  as  anything,  as  not  being  too  fierce  (Fig.  18) ; 
when  the  chemical  thermometer  shows  180deg.  Fahr.,  the 
print  should  be  floated  on,  as  already  described  for  the 
cold-bath  paper.  Care  should  be  taken  that  in  this  floating 
on  of  the  paper  no  stoppage  or  unevenness  in  wetting  of  the 
surface  occurs,  or  irregularity  of  development  may  follow. 
The  paper  should  be  left  face  downwards  for  at  least  five 
seconds,  and  should  not  before  then  be  taken  off  the  solution 
for  examination  ;  in  from  five  to  eight  seconds  development 
should  be  complete.  Until  the  paper  has  soaked  for  five 
minutes  in  the  acid  bath  it  should  be  as  much  as  possible 
shielded  from  daylight,  or  the  high  lights  may  suffer 
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degradation.  Besides  this  last  source  of  injury  to  high 
lights,  they  are  harmed  by  (1)  exposing  the  developing 
solution  to  much  light ;  (2)  using  a  dish  the  enamel  of 
which  is  cracked  ;  (3)  stale  paper. 

Clear  and  fix  as  usual  in  three  acid  baths  in  which  the 
print  should  not  be  left  longer  than  necessary. 

A  dish  used  for  sepia  prints  should  not  be  employed  for 
black  ones,  nor  should  the  two  kinds  of  prints  be  cleared 
and  washed  together. 


CHAPTER  X. 

PARTLY  PRINT-OUT  PAPERS— Continued. 

The  After-Treatment  of  Platinotypes. — In  the  fore¬ 
going  chapter  the  ordinary  operations  connected  with  the 
production  of  platinotypes  have  been  described,  and  nothing 
more  is  necessary  in  order  to  produce  prints  of  very  exquisite 
quality.  At  the  same  time  it  not  infrequently  happens  that 
the  finished  print,  for  various  reasons,  is  capable  of  some 
improvement,  either  in  the  direction  of  colour,  or  of 
vigour.  Several  means  whereby  such  modifications  may  be 
brought  about  have  been  perfected,  respecting  which  the 
writer,  however,  confines  himself  to  the  following  : — 

(1)  Packham’s  process. 

(2)  Uranium  toning. 

(3)  Dolland’s  gold  toning. 

Of  the  above,  the  newest  and,  in  the  opinion  of  many 
good  judges,  the  best  process  extant  for  turning  black 
prints  into  a  warmer  hue — ranging  through  a  long  series 
of  browns — is  that  associated  with  the  name  of  Mr.  James 
Packham,  F.R.P.S.,  of  Croydon,  who  first  announced  his 
discovery  in  the  year  1895,  when  he  gave  a  full  explana¬ 
tion  and  demonstration  at  the  Croydon  Camera  Club,  and 
elsewhere. 

The  following  directions  follow  my  article  upon  the 
subject  in  the  Photographic  Times  for  June,  1895,  where 
the  reader  will  find  more  details,  as  also  in  another  article 
on  the  process  which  I  communicated  to  the  British  Journal 
of  Photography,  Yol.  XLII.,  p.  135. 

Mr.  Packham  has  laid  some  considerable  weight  upon 
the  advisability  of,  in  the  first  instance,  making  the  black 
print  with  an  eye  to  its  subsequently  being  toned  brown  ; 
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but  in  my  own  practice  I  have  not  found  such  a  course 
necessary.  A1J  the  prints  I  have  toned  were  such  as  I 
happened  to  have  by  me. 

The  following  are  amongst  the  chief  preliminary  points 
to  which  Mr.  Packham  attaches  importance  : 

(1)  The  printing  should  be  done  in  diffused  light. 

(2)  The  paper  should  be  slightly  stale ;  if  not  so  through 
age  it  should  be  left  in  a  drawer,  or  box,  for  twenty-four 
hours  before  using. 

(3)  The  oxalate  bath  should  be  an  old  one.  It  may  be 
slightly  acidified,  as  with  oxalic  acid  (yielding  yellowish 
browns),  or  neutral  (yielding  medium  browns),  or  alkaline 
(yielding  warm  browns). 

(4)  Various  organic  substances  added  to  the  ordinary 
developer  are  helpful.  Thus  an  approved  bath  is  potassium 
oxalate,  7oz.  ;  West  Indian  sugar,  ^oz.  Boil  for  ten 
minutes  in  14oz.  of  water,  and  develop  cold-bath  paper 
by  flotation  at  a  temperature  of  lOOdeg.  to  120deg.  Fahr, 
In  any  case  the  platinotype  must  be  allowed  to  completely 
dry  before  being  placed  in  the  toning  solution. 

The  toning  solution  is  compounded  as  follows  : — Com¬ 
pound  Tinctorial  powder,  loz.  ;  Water,  1  pint.  Boil  for  five 
minutes,  allow  to  cool,  and  then  add  4oz.  of  alcohol.  Of 
this  take  about  40  minims  to  each  pint  of  water,  at  65deg. 
Fahr.  In  this  the  prints  are  immersed,  turning  them  over 
every  hour  or  so  for  about  six  hours,  more  or  less,  according 
to  the  colour  required. 

Quick  Toning  with  Hot  Solution. — By  this  system  the 
toning  is  accomplished  in  four  or  five  minutes  instead  of  as 
many  hours.  Warm  the  above  solution  to  about  140deg. 
Fahr.  Within  one  minute  of  immersion  the  prints  will 
have  probably  begun  to  change,  and  thereafter  pass  through 
various  tones  of  brown  in  succession  ;  when  the  desired  one 
is  obtained,  the  print  is  placed  in  cold  water,  which  at  once 
stops  further  action. 

Sometimes  the  water  used  in  the  toning-bath,  being 
heavily  charged  with  lime,  causes  the  solution  to  become 
pink,  which  slightly  stains  the  whites  of  the  print.  This 
may  be  counteracted  by  adding  2gr.  of  either  potassium 
oxalate,  or  of  oleate  of  sodium,  to  each  pint  of  the  mixed 
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catechu  solution  ;  these  additions  cause  a  somewhat 
warmer  result  in  the  tones  obtained.  Washing  in  two 
changes  of  water  completes  the  operation. 

Quite  recently  (April,  1897),  Mr.  Packham  has  advised 
that,  after  toning  and  washing,  the  permanency  and 

intensity  of  the  image 
/  ~  are  aided  by  immersion 

- '  of  the  print  for  about 

five  minutes  in  a  solu¬ 
tion  of  enough  potas- 
water  to  make  the  mixture  a  pale 


\ 


Fig.  19. 


sium  bichromate  in 
straw  colour. 

Before  leaving  this  part  of  my  subject  some  description 
of  the  best  way  to  use  a  hot  bath,  as  above,  will  be  advis¬ 
able.  The  toning-dish  should  be  a  deep  porcelain  one,  and 
perfectly  clean.  It  should  stand  in  a  metal  tray  a  size  or 
two  larger,  into  which  hot  water  is  poured ;  if  the  outer 
tray  contains  sand  and  hot  water  all  the  better. 

The  above  is  placed  over  a  spirit-lamp,  or  a  Bunsen 
burner.  When  the  catechu  solution  registers  135deg.  Fahr., 
the  print  may  be  immersed,  and,  after  a  minute  or  two,  from 
time  to  time  taken  out  for  examination  ;  bright  light  does 
not  injure  the  toning  in  the  least.  As  the  hot  water  makes 
the  paper  rather  tender  to  handle,  a  simple  device  for 
getting  the  paper  out  is  best  used  ;  this  consists  of  a  sheet 
of  perforated  zinc,  one  dimension  of  which  measures  less 


than  one  of  the  inner  dimensions  of  the  porcelain  dish, 
whilst  the  other  dimension  of  the  zinc  should  measure 
about  6in.  more  than  the  other  dimension  of  the  dish. 
The  zinc  is  bent  in  such  a  manner  that  it  reaches  to  within 
about  jin.  of  the  bottom  of  the  dish  (Fig.  19). 
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The  whole  of  the  foregoing  apparatus,  which  is  much 
simpler  than  it  sounds,  is  indicated  at  Fig.  20,  and  consists 
of  A,  Perforated  zinc  resting  on  side  of  dish ;  B,  Porcelain 
dish  containing  catechu  solution  ;  C,  Metal  dish  containing 
sand  and  hot  water,  or  plain  hot  water  ;  D,  Support  for 
the  above  ;  E,  Bunsen  burner. 

The  foregoing  treatment,  besides  turning  a  cold  black 
print  into  a  pleasing  warm  one,  decidedly  reinforces  the 
vigour  of  the  image.  The  procedure  is  not  merely  applic¬ 
able  to  black  prints,  but  also  to  sepia  platinotype.  Pizzi- 
ghelli,  and  other  print-out  platinum  paper,  may  also  be 
treated  with  the  catechu. 

It  should  be  added  that  the  ordinary  catechu  of  com¬ 
merce,  and  also  various  kinds  of  Cutch,  and  Gambier,  which 
have  sometimes  been  substituted,  prove  unsatisfactory.  The 
special  Tinctorial  Powder  is  easily  procurable  for  a  few 
pence  from  the  large  London  wholesale  houses,  or  from 
Mr.  Packham,  17,  Katharine  Street,  Croydon. 

Uranium  Toning  (Brown  and  Red). — To  Mr.  Fitz- 
Payne  is  due  the  application  of  uranium  for  obtaining 
warm  tones  upon  platinotype. 

In  order  that  this  toning  solution  should  act  with 
regularity  and  not  produce  stains,  it  is  needful  that  all 
the  iron  salts  be  dissolved  out  by  the  acid  fixing-bath. 
Two  solutions  are  made  up  : 


A. 

Uranium  nitrate 
Glacial  acetic  acid 
Water  up  to  \  pint 

B. 

F  erricyanide  of  potassium 
Glacial  acetic  acid 
W ater  u  p  to  £  pint 


20gr. 

2dr. 

lOoz. 


50gr. 

2dr. 

lOoz. 


Take  equal  parts  of  each  of  the  above,  mixed  just  before 
using.  The  toning  proceeds  slowly,  passing  through  various 
grades  of  brown  to  red,  as  with  the  analogous  method  pre¬ 
scribed  for  bromide  paper  by  Mr.  Weir-Brown ;  when  the 
toning  has  proceeded  far  enough,  place  the  print  in  weakly 
acidulated  water,  say — Hydrochloric  acid  1  part,  water  200 
parts.  With  this  the  print  may  be  laved  as  carbon  prints 
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are  treated.  If  it  is  found  needful  to  clear  the  high  lights, 
or  generally  reduce  the  tone,  plain  water  will  act  more 
energetically  than  acidulated  water ;  indeed,  the  whole  of 
the  toning  may  often  be  washed  out  by  plain  water  alone, 
hence  after  the  weak  acid  bath  the  print  should  be  only 
quickly  rinsed  in  plain  water  and  then  at  once  blotted  off. 
An  alkaline  solution  entirely  removes  the  above  toning 
deposit. 

A  modification  of  the  foregoing  has  since  been  recom¬ 
mended  by  Baron  Hiibl  ( Transactions  Boyal  Photographic 
Society ,  Yol.  XIX.,  p.  57)  : 


A. 

U ranium  nitrate 
Glacial  acetic  acid 
Water  . 

B. 

Potassium  ferricyanide 
Water 


C. 

Ammonium  sulphocyanide  ... 
Water  ...  . 

A.dd  10c.  c.  of  each  of  above  to  1000c. 


...  10  grammes 

...  10  grammes 

...  lOOc.c. 


10  grammes 
...  lOOc.c. 


...  50  grammes 

...  lOOc.c. 

of  water. 


Thoroughly  clear  and  wash  the  prints,  then  place  in 
the  above  solution  ;  toning  should  be  effected  in  about 
five  minutes.  The  above,  besides  toning,  slightly  intensi¬ 
fies  the  print,  the  darkest  portions  gaining  more  intensity 
than  the  lighter  ones. 


Blue  Tones. — The  following  bath  has  been  suggested  by 
Baron  Hiibl  for  the  production  of  blue-toned  images.  The 
ordinary  black  print  is  immersed  in  a  mixture  of  the 
following  : 


A. 

Ammonia-iron-alum  ... 

10  grammes 

Hydrochloric  acid 

.  lOc.c. 

Water . 

. lOOc.c. 

B. 

Potassium  ferricyanide 

.  10  grammes 

Water  . 

. lOOc.c. 

C. 

Ammon  ium  su  lphocyanide  . . . 

.  50  grammes 

Water  . 

. lOOc.c. 
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Mix  5c.  c.  of  A  with  1000c.  c.  of  water,  then  successively 
add  2c. c.  of  B  and  5c. c.  of  C. 

For  convenience’  sake  B  and  C  have  been  repeated  upon 
page  82 ;  it  will,  however,  be  observed  that  they  are  the 
same  as  in  preceding  formula  ;  hence  the  worker  may  very 
conveniently  try  both  brown  and  blue  toning,  bearing  in 
mind,  however,  that  the  dish  used  for  blue  toning,  as  it  con¬ 
tains  iron  in  solution,  should  not  be  used  for  brown  toning, 
or,  in  spite  of  careful  washing,  stains  may  ensue. 

Dolland’s  Gold  Toning  of  Platinotypes. —  Mr.  A.  W. 

Dolland’s  treatment  of  platinotypes  has  the  following 
effects : — 

(1)  It  strengthens  a  print  which  is  slightly  weak. 

(2)  It  improves  the  colour  of  some  prints  which  are 
possibly  of  an  unsuitable  rusty  black,  changing  them  into 
a  pure  black. 

(3)  It  enables  blue-black  prints  to  be  obtained. 

With  catechu  or  uranium  the  alteration  in  colour  is  from 
black  to  brown — hence  a  little  overtoning  is  not  of  great 
consequence ;  but  with  Mr.  Dolland’s  process  the  change 
wrought  is,  besides  the  intensification  of  the  image,  in  the 
direction  of  blue.  In  most  cases  when  the  image  gets  a 
dark  blue-black  any  further  action  will  tend  to  produce 
tones  which  are  more  novel  than  suitable  for  ordinary 
subjects.  Nevertheless  I  have  frequently  seen  platino- 
type  prints  which  have  gained  exceedingly  by  being  sub¬ 
jected  to  Mr.  Dolland’s  process,  used  with  due  moderation. 
A  black  platinotype  print,  preferably  one  which  has  not 
been  made  for  more  than  a  couple  of  months,  is  soaked 
in  warm  water  (lOOdeg.  Fahr.),  and  then  laid  face  up¬ 
wards  on  a  sheet  of  warm  glass.  All  surface  moisture 
being  blotted  off,  a  thin  film  of  glycerine  is  gently  spread 
over  the  face  of  the  print,  using  either  one’s  finger  or  a 
camel-hair  mop  brush.  This  done,  drop  on  a  few  minims  of 

Gold  chloride  ...  .  15gr. 

Water  ...  ...  .  .  7^dr. 

which  should  be  neutralised  with  chalk,  and  rapidly  brush 
it  all  over  the  surface  so  that  the  whole  is  affected  in  as 
regular  a  manner  as  possible. 

g  2 
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The  print  should  soon  begin  to  gain  strength,  and  at  the 
same  time  the  colour  will  gradually  change  from  rusty 
black  to  warm  black;  then  cold  black  followed  by  blue 
black,  until  the  blue  stage  is  reached.  As  soon  as  it  is 
judged  that  the  best  effect  is  attained — and  care  should  be 
given  that  the  high  lights  remain  unaffected — the  print  is 
rinsed  in  water  until  the  gold  and  glycerine  are  removed ; 
after  which,  in  order  to  ensure  the  reduction  and  elimina¬ 
tion  of  any  gold  compounds,  which  are  liable  to  be  formed 
with  the  sizing  of  the  paper,  the  print  should  be  sponged, 
back  and  front,  with  any  convenient  alkaline  developer, 
that  is  not  likely  to  stain.  Mr.  Dolland  recommends  the 
following : 

A. 

Sodium  sulphite  .  loz. 

Metol  . 50gr. 

Water  ...  ...  ...  ...  ...  ...  lOoz. 


B. 

Potassium  carbonate .  |oz. 

Water  ...  . lOoz. 


Use  equal  parts  of  A  and  B  ;  finally  wash  for  fifteen 
minutes  in  running  water,  or  in  four  changes.  Not  only 
may  prints  be  toned  in  bright  daylight,  which  is  often  a 
considerable  advantage,  but  the  strong  light  seems  actually 
to  hasten  the  deposit. 


CHAPTEE  XI. 


PARTLY  PRINT-OUT  PAPERS— Continued. 

Silver  Chloride  and  Cyanotype  Papers. 

A  few  years  ago  much  stir  was  made  by  an  innovation 
upon  the  ordinary  method  of  treating  gelatino -chloride 
print-out  papers,  which  was  introduced,  or  at  all  events 
perfected,  by  Mr.  Leon  Warner ke. 

The  innovation  in  question  consisted  in  treating  the 
above  make  of  paper  as  a  partly  print-out  one,  the  imper¬ 
fect  or  embryonic  image  being  developed  up  by  means  of  a 
suitable  reducer.  The  results  which  Mr.  Warnerke  and 
others  either  showed  me  or  obtained  in  my  presence,  were 
many  of  them  gratifying,  and  the  system  seemed  to  give 
the  photographer  a  very  considerable  additional  power  of 
controlling  the  result  possible  with  a  negative  ;  for  varia¬ 
tions  in  the  exposure,  in  the  character  of  the  developer, 
and  in  the  duration  of  development  enabled  an  adroit  man 
to  very  considerably  modify  the  effect  attainable  by  the 
ordinary  printing-out  and  toning.  The  chief  drawback 
was  the  additional  time  and  trouble  involved.  On  the  other 
hand,  where  printing  light  is  scarce,  the  above  is  a  very 
useful  power  to  employ,  for,  with  about  one-tenth  or  less 
of  the  time  of  exposure  necessary  for  fully  printing  out, 
the  image  is  sufficiently  impressed  as  to  be  developable  to 
full  intensity.  Since  Mr.  Warnerke  first  drew  attention 
to  the  development  of  partly  printed  gelatino-chloride 
paper,  various  improvements  in  procedure  have  been 
effected. 

Of  all  these,  probably  the  most  satisfactory  is  the  method 
associated  with  the  name  of  Mr.  William  J.  Wilson, 
F.C.S.,  who,  working  with  the  Paget  gelatino-chloride 
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papers,  showed  what  highly  satisfactory  results  were  attain¬ 
able.  The  treatment  in  question  is  also  applicable  to  most 
other  commercial  brands  of  gelatino-chloride  paper. 

The  procedure  which  I  recommend  is  that  adopted  by 
Mr.  Wilson,  whose  lucid  directions  are  in  the  main  followed. 

Developing  Gelatino-Chloride  Paper.— The  first  point 
is  to  consider  what  is  the  minimum  amount  of  exposure 


Fig.  21. 


which  is  capable  of  yielding  a  print  after  development. 
Generally  speaking,  a  faint  image  of  the  darkest  part  of  the 
subject  should  be  visible — about  as  much  as  is  seen  upon  a 
platinotype  is  ample.  One  should  bear  in  mind  that  fresh 
paper  needs  less  printing-out  than  stale  paper.  With  the 
former  an  exposure  of  one-twentieth  the  amount  necessary 
for  ordinary  printing-out  will  be  ample.  Thus  if  a  print¬ 
out  took  half  an  hour  in  daylight,  a  minute  and  a  half  of  the 
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same  light  would  be  sufficient  for  a  partly  print-out.  This 
great  reduction  in  the  needful  amount  of  light  action 
becomes  important  where  one  is  dealing  with  artificial 
light ;  for  a  light — say,  from  an  incandescent  gas-burner — 
which  would  at  the  nearest  practicable  distance  take  ten  or 
twelve  hours  to  fully  print  out  on  gelatino-chloride  paper, 
will  impress  a  developable  image  in  about  the  time 
required  for  getting  dishes  and  solutions,  etc.,  ready  for 
proceeding  with  the  development  which  follows  printing. 

Where  this  method  of  working  is  regularly  practised,  it  is 
well  worth  while  to  make  a  frame-work  for  exposing  a 
number  of  prints  together.  Fig.  21  indicates  one  out  of 
many  other  forms  which  will  suggest  itself.  It  consists  of  a 
light  octagonal  frame -work,  each  side  of  which  measures 
about  8in.  ;  this  will  ensure  that  the  light  in  the  centre  is 
distant  from  the  negative  about  9in.,  or  rather  more.  It  is 
not  advisable  to  have  the  light  nearer,  for  fear  of  unequal 
illumination.  The  above  arrangement  will  accommodate 
sixteen  ^-plate  prints,  which  is  a  convenient  number  to 
tone  at  a  time.  For  larger  prints,  the  dimensions  of  the 
frame- work  must  be  proportionately  increased.  Using 
such  a  device,  with  an  incandescent  gas-light,  and  employ¬ 
ing  fresh  paper,  with  clean,  clear  negatives,  one  can  continue 
uninterruptedly  working  for  hours.  As  fast  as  one  batch  of 
prints  is  developed  and  toned,  the  next  batch  is  about  ready. 

With  the  developing-up  system,  great  accuracy  of  time  in 
printing  is  not  needful.  Thus,  if  a  full  normal  time  of 
exposure  is  reckoned  to  be  fifteen  minutes,  either  ten  or 
twenty  minutes  would  not  make  very  great  difference  in 
the  result ;  only  the  one  would  need  longer,  the  other 
shorter  development. 

Inasmuch  as  one-twentieth  of  the  usual  time  is  enough 
for  printing,  it  follows  that  exposure  of  the  paper  to  day¬ 
light  either  before  or  after  printing  is  about  twenty  times 
as  injurious  as  where  paper  is  to  be  fully  printed  out ; 
hence  unusual  care  must  be  given  as  regards  shielding  from 
white  light.  A  room  lit  by  any  pale  yellow  light  will  not 
hurt  the  paper;  nor  will  ordinary  gas-light  do  any  harm, 
providing  a  prolonged  exposure  to  it  at  close  quarters  is 
not  given. 
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Bromising  the  Print. — The  first  operation  after  the 
print  is  made  is  to  immerse  the  paper  in  a  10  per  cent,  solution 
of  potassium  bromide.  The  object  of  this  is  to  convert 
the  nitrates,  and  perhaps  the  chlorides,  into  bromide  of 
silver,  the  latter  yielding  an  image  which  is  less  prone  to 
fog  than  would  otherwise  ensue.  The  action  is  complete 
in  from  five  to  ten  minutes,  the  shorter  time  being  for  fresh 
paper,  and  vice-versa ;  but  a  longer  immersion  will  do  no 
harm.  Two  or  three  minutes’  washing  should  follow,  in 
order  to  get  rid  of  any  free  bromide  from  the  paper  or  film, 
the  presence  of  which  in  any  considerable  quantity  would 
much  retard  development,  as  the  photographer  may  know. 

Development.— Prints  may  be  developed  several  at  a 
time  ;  but  to  begin  with,  one  only  should  be  handled.  The 
time  taken  to  develop  varies  from  about  three  minutes,  or 
less,  to  six  minutes,  or  more,  depending  upon  the  exposure, 
and  upon  the  proportions  in  which  the  developer  is  made 
up,  more  accelerator  shortening  the  period. 

The  gradation  and  force  of  shadow  in  the  print  are 
largely  controllable  by  the  amount  of  the  developing  agent 
used.  Thus  a  developer  containing  4gr.  of  hydroquinone 
to  each  ounce  of  water  gives  an  average  result ;  5gr.  per 
ounce  yields  a  flatter  print  ;  3gr.  per  ounce  a  harder  print. 

Some  judgment  is  called  for  in  order  to  decide  when  to 
stop  development.  The  danger  is  in  going  too  far,  as  the 
colour  of  the  image  being  rather  pale,  the  latter  is  in  reality 
much  stronger  than  it  looks.  Anyhow,  one  should  usually 
stop  development  whenever  the  finest  or  faintest  details 
just  begin  to  show. 

The  print  is  now  placed  in  a  stop  bath,  consisting  of  a  weak 
— 1  per  cent. — solution  of  potassium  bromide,  thence  for 
ten  minutes  in  running  water,  or  in  three  or  four  changes  ; 
it  is  then  ready  for  toning,  the  bath  most  in  favour  being 
the  sulphocyanide  one.  ( See  Chapter  IY.) 

Developing  Solution  for  partly  printed-out  gelatino- 
chloride  papers : 


Hydroquinone  . 
Sodium  sulphite 
Sulphurous  acid 
Water  up  to 


...  40oz. 


loz. 

loz. 

$oz. 


A. 
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B. 


Potassium  bromide 

Soda  carbonate  (recrystallized) 

Distilled  water  up  to  ... 


2|oz. 


2oz. 

40oz. 


Instead  of  the  above  amount  of  soda  carbonate  in  B,  3dr. 
of  liquid  ammonia,  strength  *880,  may  be  used. 

In  mixing  A,  dissolve  the  bydroquinone  in  5oz.  of  hot 
water,  and  the  sodium  sulphite  in  the  remainder  of  the  water 
also  hot.  When  the  solution  is  complete,  mix  and  add  the 
sulphurous  acid.  In  making  up  B,  dissolve  the  potassium 
bromide  in  lOoz.  of  the  water  (cold)  and  the  soda  in  the 
rest  of  the  water  made  hot;  when  cool,  mix.  If  liquid 
ammonia  is  used  instead  of  soda,  mix  the  latter  with  cold 
water,  60deg.  to  70deg.  Babr. 

The  Cyanotype  Process  is  a  method  of  printing  much 
in  favour  with  engineers  and  others  who  use  it  for  copying 
plans.  Not  a  few  photographers — especially  in  the  United 
States  of  America — also  use  the  paper  for  taking  proofs 
rather  than  for  obtaining  finished  prints.  Anyhow  it  is 
a  very  cheap,  convenient,  and  simple  method  of  printing  ; 
it  is,  however,  open  to  one  serious  objection,  which  is  the 
forbidding  Prussian  blue  colour  that  the  finished  print  has. 
This,  however,  as  will  be  explained,  may  be  got-  rid  of  by 
means  of  subsequent  treatment. 

The  manipulations  are  ridiculously  easy.  Use  a  strong 
negative,  print  in  diffused  daylight  until  the  shadows  are 
bronzed,  and  wash  the  print  in  plain  water.  This  simplicity 
is  very  delightful  to  many  who  have  become  somewhat 
mixed  after  practising  printing  processes  which  require 
pretty  nearly  all  the  bases,  acids,  and  salts  known  to  the 
chemist  in  order  that  a  print  may  be  made. 

The  explanation  of  the  action  which  takes  place  is  simply 
that  light  reduces  the  ferricyanide  of  potassium  to  ferro- 
cyanide,  which  latter  forms  with  the  ammonia  citrate  of 
iron  Prussian  blue. 

As  the  paper  is  quite  easy  to  coat,  a  few  hints  respecting 
the  required  procedure  will  be  acceptable ;  for  many  into 
whose  hands  this  book  will  fall  may  chance,  at  times,  to  be 
so  situated  as  to  be  where  all  ordinary  printing  papers  are 
out  of  reach. 
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Any  good  quality  paper  having  a  firm,  smooth  surface 
may  be  used.  Although  it  is  not  absolutely  needful  to 
size  the  paper,  a  weak  warm  solution  of  gelatine,  say  2gr. 
to  the  ounce  of  water,  is  advisable. 

The  paper  is  sensitised  by  applying  the  following  solution 
by  means  of  a  brush  or  sponge  : 


Potassium  ferricyanide 
Ammonia- citrate  of  iron 
Liquor  ammon  ia 
Water 


30gr. 


...  475gr. 

...  30  minims 

6oz. 


Note  the  ammonia-citrate  should  be  a  bright  brown ;  the 
potassium  ferricyanide  bright  red  crystals ;  the  solution 
should  be  of  an  orange-red  colour,  or  bordering  thereon,  in 
any  case  not  inclined  to  blue-green.  After  mixing,  the 
solution  should  be  kept  from  light ;  it  is  best  used  fresh. 
The  ammonia-citrate  may  be  mixed  with  half  the  water,  and 
the  other  ingredients  with  the  remainder  ;  the  two  separate 
solutions  will  keep  for  a  few  days,  or  even  weeks,  if  stored 
in  the  dark  ;  equal  parts  should  be  mixed  just  before  using. 
It  is  advisable  to  crush  the  ferricyanide  before  dissolving 
it.  Solution  being  complete,  add  the  liquor  ammonia,  and 
finally  the  ammonia- citrate. 

To  coat  the  paper,  use  a  flat  brush  not  too  fully  charged  ; 
have  the  paper  fastened  to  a  slightly  slanting  board,  lay  on 
the  mixture  rapidly  but  regularly,  by  means  of  horizontal 
strokes  which  just  overlap  ;  quickly  turn  the  board,  so  that 
what  was  horizontal  is  perpendicular,  and  give  the  paper 
another  brush  over,  at  right  angles  to  the  first.  This  is,  of 
course,  done  in  a  weak  yellow  light,  or  gas-light.  Hang 
the  paper  up  to  dry ;  this  should  be  moderately  soon 
effected  or  it  will  print  weak,  as  will  be  the  case  if  too 
much  solution  has  been  applied.  The  paper  will,  before 
exposure,  have  a  yellow  colour,  inclining  to  green,  turning 
blue,  and  bronzing  in  shadows  where  the  light  acts  on  it 
through  a  negative.  An  alum  bath  1  to  40  after  the  print 
is  washed  somewhat  improves  its  colour. 

Various  methods  of  changing  the  blue  colour  have  been 
discovered.  Of  these,  one  or  two  are  appended.  Soak  the 
print  in  water  slightly  acidulated  with  nitric  acid,  then 
remove  to  a  4  per  cent,  bath  of  carbonate  of  soda  and 
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water.  After  a  while,  the  image  will  turn  a  deep  orange, 
whereupon  place  it  in  a  4  per  cent,  bath  of  gallic  acid;  in 
this  it  becomes  black.  When  dark  enough,  shift  it  to  a 
bath  of  hydrochloric  acid,  1  to  200  of  water,  and  finally 
rinse  in  water. 

Another  method  of  improving  the  blue  is  as  follows : — 
Over-print,  dip  for  a  few  moments  in  plain  water,  and 
immediately  transfer  to  the  following  : 

Liquid  ammonia  ...  ...  ...  ...  12  minims 

Water  .  lOoz. 

This  should  alter  the  colour  to  purple  and  somewhat 
reduce  the  intensity.  When  sufficient  reduction,  or 
clearing  of  high  light,  has  ensued,  shift  the  print  to 
the  following : 


Sub-sulphate  of  iron  (Monsell’s  salt)  ...  |oz. 
Water .  8oz. 


In  one  or  two  minutes  the  print  will  take  on  a  dark  sober 
blue,  something  like  that  which  the  Autotype  Company 
supply  in  carbon  for  moonlight  effects. 


CHAPTER  XII. 


PAPERS  WHICH  DO  NOT  PRINT  OUT. 

Argentic  Bromide.  —  It  has  already  been  explained 
that  although  there  is  no  absolutely  hard-and-fast  line 
which  can  be  drawn  between  the  three  main  categories  of 
printing  papers  into  which  I  have  grouped  the  various 
processes,  they  are  substantially  separated  the  one  from 
the  others  by  sufficiently  broad  distinctions. 

These  words  of  reminder  are  necessary  because  whilst  in 
the  present  section  papers  in  which  an  invisible  image  is 
made  visible  are  grouped  together,  it  will  be  seen  that  in 
some  exceptional  cases  more  or  less  slight  visible  changes, 
produced  by  light  action  alone,  are  distinguishable  after 
printing.  The  first,  and  at  present  the  oftenest  used,  if 
not  at  exhibitions  certainly  outside  them,  is  a  paper 
popularly  known  as 

Bromide  Paper. — This  consists  of  a  suitable  paper 
coated  with  a  gelatine  emulsion  containing,  amongst  other 
things,  bromide  of  silver.  The  advantages  of  the  paper  are 
manifold.  It  prints  with  great  rapidity  and  regularity ; 
develops  quickly  and  easily,  requires  no  toning ;  lends 
itself  to  a  wide  range  of  variations  in  its  rendering  of 
light  and  shade  values ;  and  is  the  most  permanent  of  all 
the  silver  papers.  Per  contra ,  it  must  be  handled  in  non- 
actinic  light — a  bright  yellow  light  such  as  comes  through 
canary  medium  will  not  hurt  it ;  it  has  a  tendency  to 
produce  hard  soot  and  whitewash  prints.  The  colour 
sometimes  tends  to  a  cold  black,  which  some  folk  dislike, 
at  other  times  to  a  greenish  or  a  rusty  black. 

As  will  be  seen  further  on,  many  of  the  indicated  draw¬ 
backs  are  curable,  prints  of  exquisite  gradation  and  of  a 
warm  black  tone  being  possible. 
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Of  the  ordinary  brands  of  paper  procurable,  the  chief  to 
which  attention  may  be  directed  are  the  following  : — Eapid 
and  slow,  smooth  and  rough,  platino-matt,  and  Nikko. 

To  give  an  idea  of  the  difference  in  rapidity  between 
rapid  and  slow — if  the  Eastman  rapid  paper  needs  one 
minute,  then  the  slow  will  take  five  minutes,  the  differ¬ 
ence  in  the  time  of  exposure  between  the  Ilford  fast  and 
slow  paper  being  as  1  to  10. 

As  regards  surface,  the  ordinary  smooth  has  a  slightly 
sized  surface,  of  which  some  people  do  not  quite  approve ; 
the  platino-matt  (which,  in  spite  of  its  name,  contains  no 
platinum  whatever)  has  a  dulled  surface  ;  the  rough  is  made 
in  various  degrees;  from  a  fine  drawing-paper  up  to  paper 
having  a  rough  Whatman  texture,  of  which  last  Messrs. 
Wellington  and  Ward  have  lately  put  a  brand  upon  the 
market  that  yields  unusually  telling  prints.  The  Nikko  is 
a  make  which,  with  ordinary  development,  gives  a  warmer- 
toned  print  than  the  other  kinds  of  paper.  It  is  more 
suitable  for  portraiture  than  for  landscape,  on  account  of 
its  pinkiness. 

If  stored  in  a  dry  place  and  protected  from  light, 
bromide  paper  will  keep  in  fair  condition  for  a  time 
measured  by  months ;  after  a  while  deterioration  sets  in, 
beginning  at  the  edges,  and  becomes  evident  on  developing 
by  a  degraded  condition  of  the  image  towards  the  margin 
of  the  paper.  The  packet  or  roll  of  bromide  paper  should 
only  be  opened  in  a  non -actinic  light,  and  even  when  under 
the  negative  should  be  shielded  from  all  actinic  light  except 
that  prescribed  for  exposure. 

The  light  used  for  printing  may,  according  to  circum¬ 
stances,  be  either  daylight  or  artificial  light.  Of  the  latter 
almost  any  kind  will  do,  that  oftenest  used  being  gas, 
electricity,  or  magnesium,  the  last  generally  in  the  form 
of  ribbon. 

One  of  the  main  uses  to  which  bromide  paper  is  put  is 
that  of  enlarging.  The  details  of  this  cannot  here  be  dwelt 
upon  ;  enough  that  an  image  of  a  negative  is,  by  the  inter¬ 
mediary  of  a  lens,  projected  on  to  a  screen  of  white  paper 
the  desired  size  of  the  proposed  enlargement.  The  image 
having  been  adjusted  and  focussed  as  sharply  as  possible, 
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or  as  wished  for,  the  white  paper  is  removed  ;  the  lens  being 
meanwhile  covered,  so  as  to  prevent  light  therefrom  falling 
the  while  on  to  the  sensitised  bromide  paper,  the  latter  is 
pinned  where  the  white  paper  was  taken  from.  The  lens 
being  now  once  more  uncovered,  an  exposure  is  made  of  the 
required  duration,  and  the  bromide  paper  is  ready  for  the 
developing-bath.  At  first  some  difficulty  will  be  found  in 
hitting  the  correct  time  of  exposure,  which  depends  upon 
the  speed  of  the  paper  and  the  light  falling  upon  the 
screen.  This  last  in  its  turn  depends  upon  (1)  the  power  of 
the  light ;  (2)  the  proportion  of  it  wThich  falls  upon  the 
negative ;  (3)  the  proportion  which  finds  its  way  through 
the  negative  ;  (4)  the  number  of  diameters  of  the  negative  to 
which  the  enlargement  attains.  Using  artificial  light — say, 
an  incandescent  gas-burner — and  a  5in.  condenser,  and 
enlarging  a  5-plate  up  to  12in.  by  10in.,  the  exposure  for 
rapid  bromide  paper  might,  with  a  clean  bright  nega¬ 
tive,  amount  to  about  fifteen  seconds,  with  a  dense  negative 
up  to  several  minutes.  Hence,  in  order  to  form  an  idea 
as  to  the  needful  time,  supposing  the  negative  is  fairly 
good  and  normal,  expose  the  paper  for,  say,  five  seconds, 
replace  the  cap  on  the  lens,  then  cover  up  an  inch  of  the 
paper  with  some  light-tight  material,  and,  taking  the  cap 
off  the  lens,  give  five  seconds  more.  Now  proceed  to  cover 
up  2in. ,  expose  for  another  five  seconds,  and  cover  up  3in. ; 
after  which  continue  inch  by  inch,  increasing  the  exposure 
by  ten  seconds  each  time  until  6in.  have  been  covered, 
then  let  the  increase  be  at  the  rate  of  twenty  seconds. 
You  will  now  have  a  sheet  of  paper  which  has  received 
the  exposures  shown  at  Fig.  22. 

Assuming  that  the  correct  exposure  for  the  particular 
negative  is  strip  D,  then  C,  B,  and  A  will  be  found  pro¬ 
gressively  deficient  in  details  of  high  lights  and  half- 
lights  ;  indeed,  A  will  probably  hardly  show  beyond  a 
faint  ghost  image  in  the  deep  shadows.  On  the  other 
hand,  strips  E,  F,  G  and  H  will  gradually  get  darker 
and  darker  until  little  or  no  high  light  is  left.  Probably 
K  and  L  will  be  nothing  but  a  misty  fog.  If  the  correct 
exposure,  instead  of  being  twenty  -  five  seconds,  is  two 
minutes,  then,  of  course,  the  perfect  strip  will  be  J  and 
the  falling  away  will  proceed  in  different  directions  from  it. 
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Once  accustomed  to  working  with  a  given  light,  lantern, 
paper,  and  developer,  and  using  one’s  own  negatives,  there 
is  little  or  no  difficulty  in  always  coming  very  near  the 
right  exposure  without  testing  as  above.  But  unless  the 
tyro  has  seen  for  himself  with  what  perfection  bromide 
paper  can  render  a  negative,  he  is  likely  to  go  on  producing 
poor  class  prints  out  of  sheer  ignorance  of  anything  better 
being  possible,  especially  if  he  be  given  to  slightly  under¬ 


sec.  lOsec.  15sec.  25sec.  sec.  453ec.  6-5sec.  8-5sec.  105sec.  125sec.  145sec.  165sec. 


Fig.  22. 

expose  and  to  the  use  of  a  ferrous  oxalate  developer.  For 
which  reason  he  should  make  a  series  of  exposures  by  the 
means  suggested  above. 

Contact-Printing. — Here,  again,  the  same  kind  of  diffi¬ 
culty  will  at  first  be  met — namely,  gauging  the  exposure ; 
at  the  same  time,  the  matter  is  rather  simpler.  Using  a 
medium  negative  at  a  distance  of  12in.  from  an  ordinary 
bat’s-wing  gas-burner,  with  Eastman’s  slow  paper,  perhaps 
thirty  seconds  will  be  nearly  right.  As  a  test  expose  for 
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ten,  twenty,  thirty,  forty,  and  fifty  seconds  on  the  system 
already  advocated.  Development  will  at  once  disclose  the 
right  exposure.  Should  the  negative  be  either  unusually 
thin  or  unusually  dense,  it  might  happen  that  even  the 
above  range  would  not  include  the  most  suitable  exposure ; 
but  it  would,  even  in  such  extreme  cases  as  alluded  to,  not 
fail  to  at  once  put  the  printer  on  the  right  track. 

In  calculating  the  exposure,  some  account  should  be  taken 
of  the  development  and  other  after-treatment  to  be  followed. 
Thus,  a  rather  longer  exposure  is  found  advisable  where  the 
acid  iron  developer  is  used  than  where  an  alkaline  one,  such 
as  amidol,  is  employed.  Again,  if  the  print  is  to  be 
subsequently  toned  with  uranium,  an  image  delicate,  with 
an  inclination  to  flatness,  is  advisable ;  this  means  longer 
exposure  than  the  normal. 

Developing  Bromide  Paper, — At  present  there  is  some 
considerable  difference  of  opinion  regarding  the  comparative 
merits  of  the  phenol  derivatives  and  of  iron  as  reducing 
agents  for  bromide  paper.  Iron  in  the  form  of  ferrous 
oxalate  is  the  developer  which,  until  the  past  few  years, 
was  almost  universally  used,  and  those  who  have  hitherto 
relied  upon  it  are  in  most  cases  unwilling  to  allow  that 
any  of  the  modern  developers,  such  as  metol,  rodinal, 
amidol,  and  the  like,  can  produce  results  showing  such  a 
combination  of  vivid  intensity  and  complete  gradation  as 
are  possible  with  an  iron  developer.  There  is  much  to  be 
said  in  support  of  this  contention.  The  iron  developer 
certainly  produces  very  strong  and  clean  pictures,  and  there 
is  little  or  no  tendency  to  what  is  called  chemical  fog 
through  prolonged  development.  But  there  is,  especially 
with  the  inexperienced,  more  than  an  inclination  for  pictures 
to  be  hard,  with  clogged  shadows  and  blocked  lights  ;  there 
is  also  more  than  a  risk,  with  careless  workers,  of  iron  stains 
resembling  what  is  popularly  called  ironmould.  On  the 
other  hand,  the  modern  developers — take  amidol  as  a  good 
representative — incline  to  the  production  of  pictures  lacking 
pluckiness.  In  order  to  bring  shadows  up  to  full  in¬ 
tensity,  there  is  prone  to  be  either  over-development  or  an 
over-alkaline  developer  used,  chemical  fog,  more  or  less 
pronounced,  ensuing. 
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All  things  considered,  my  experience  favours  the  use  of 
amidol,  or  a  similar  class  of  developer,  by  the  amateur, 
rather  than  iron.  It  is  easier  to  manipulate,  quicker,  and 
its  action  is  probably  more  under  control,  being  better 
understood  by  the  amateur,  as  be  will  no  doubt  be  familiar 
with  the  analogous  action  of  a  similar  reducing  agent  used 
in  developing  bis  negatives.  On  the  other  band,  the  pro¬ 
fessional  will  often  find  that  ferrous  oxalate  will  best  do 
what  be  wants,  as  with  it  the  maximum  of  brilliancy, 
intensity,  and  detail,  is  most  surely  attainable. 

Development  with  Ferrous  Oxalate. — There  are  several 
minute  but  not  important  variations  in  the  iron  developer ; 
that  which,  in  the  writer’s  bands,  has  always  given  com¬ 
plete  satisfaction  is  the  following,  one  of  the  simplest  of 
the  various  formulae  : 


Potassium  oxalate 

A. 

.  8oz. 

Hot  water 

P>. 

. 24oz. 

Sulphate  of  iron 

...  8oz. 

Hot  water 

...  16oz. 

Acetic  acid 

..  10  minims 

Potassium  bromide 

C. 

...  10x>.c.  solution 

The  potassium  oxalate  should  be  a  good  pure  sample  ;  the 
sulphate  of  iron  should  consist  of  clean  green  crystals. 
Shake  A  and  B  occasionally,  to  promote  their  dissolution ; 
when  the  solutions  are  cold,  they  are  fit  to  use.  A  should 
be  a  water- white  liquid,  and  B  a  bright  green  one. 

To  develop  it  is  important  to  remember  that  the  iron 
and  the  oxalate  combine  in  a  certain  definite  chemical  pro¬ 
portion,  and  that  although  there  may  be,  without  great 
harm,  less  than  the  required  amount  of  iron  to  combine 
with  the  oxalate  present  in  the  mixed  solution,  the  addition 
of  more  iron  than  the  oxalate  can  take  up  will  result  in  the 
throwing  down  of  an  iron  deposit,  and  in  the  developer 
becoming  muddy  and  losing  its  efficiency.  Less  than  the 
full  amount  of  iron  means  a  weak  developer,  which  is  apt, 
in  some  cases,  to  produce  prints  lacking  in  vigour. 

The  full  safe  proportion  of  iron  to  oxalate  is  1  to  3. 

H 
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Making  allowance  for  the  different  proportions  of  water  in 
which  A  and  B  are  dissolved,  it  will  be  seen  that  the 
developer  would  stand  about  2dr.  more  of  B  than  is 
given  below. 

Bemembering  that  an  excess  of  iron  in  the  developer  is 
to  be  avoided,  it  will  be  understood  why  one  needs  to  be 
careful  in  mixing  the  ingredients  A,  B,  and  C  in  a  certain 
order,  viz.,  that  in  which  they  are  alphabetically  arranged. 

For  instance,  take  of  the 


Potassium  oxalate 

into  this  pour  of  the 

A. 

6oz. 

B. 

Sulphate  of  iron 

loz. 

add 

C. 

Potassium  bromide 

more  or  less 

...  10  drops 

The  above  mixture  when  first  made  should  be  of  a  bright 
red  colour.  If  it  is  not,  one  may  assume  that  there  is 
something  amiss  either  with  one  of  the  solutions  A,  B,  and 
C,  with  the  dish,  or  measures,  or  else  A  has  been  poured 
into  B,  instead  of  vice  versa. 

The  above  developer  will  serve  for  several  prints  in 
succession. 

It  is  well  if  a  number  of  prints  are  being  developed  from 
time  to  time  to  add  just  a  little  fresh  mixed  solution  to 
that  being  used — say  an  ounce  after  every  six  whole-plate 
prints  have  been  developed.  No  hard-and-fast  rule  can 
be  given ;  but  whenever  there  seems  to  be  a  flagging  of 
intensity  in  the  shadows,  or  a  loss  in  the  purity  of  the 
black,  immediately  reinforce  the  bath. 

Development  completed,  the  used  bath  should  be  put 
into  a  bottle,  and  kept  for  future  work.  Its  value  is  to 
mix  with  the  freshly-made  developer,  experienced  workers 
preferring  to  add  a  proportion  of  an  old  bath  to  a  new, 
instead  of  using  potassium  bromide  (C),  which  latter  is,  in 
such  a  case,  omitted. 

The  proportion  of  the  old  to  use  to  the  new  bath  depends 
mainly,  but  not  entirely,  upon  the  degree  of  exhaustion  of 
the  old,  and  also  upon  how  long  the  latter  has  been  kept. 
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Perhaps  one  part  old  to  three  parts  new  will  be  a  fair 
average.  Mr.  Luboshez,  a  well-known  specialist  in  this 
branch,  uses  equal  parts  of  old  and  new  ;  but  it  should  be 
remembered  that  be  generally  works  under  regular  condi¬ 
tions  and  employs  an  old  bath,  whose  age  is  not  excessive. 

So  much  as  regards  mixing  the  developer.  In  using  it, 
the  following  manipulations  are  gone  through.  The  exposed 
paper  is  soaked  in  plain  water  until  it  is  thoroughly  limp  ; 
a  longer  soaking  is  not  injurious.  The  paper  is  taken  out, 
drained  for  a  few  seconds,  and  laid  face  up  in  the  developing 
dish — the  developer  is  poured  on.  If  exposure  is  correct, 
and  the  negative  a  suitable  one,  the  picture,  in  about  a 
minute,  will  begin  to  appear,  and  will  thenceforth  gain 
steadily  in  intensity.  Some  judgment  is  required  to  stop 
development  at  the  right  moment.  Though  on  the  one 
hand  there  is  some  tendency  for  development  to  proceed 
whilst  the  print  is  being  withdrawn  from  the  developing- 
bath,  and  first  placed  in  the  acid  washing  water,  on  the 
other  hand  the  shadows  in  the  dim  light  look  darker  than 
they  appear  by  daylight  ;  besides  which,  some  slight  reduc¬ 
tion  in  the  fixing-bath  ensues. 

The  Acid  Bath  is  needful  in  order  to  dissolve  out  all 
the  iron  from  the  paper  or  film,  or  an  oxide  of  iron  stain 
results  which  is  ineradicable.  The  usual  strength  is  : 

Acetic  acid  ...  ...  ...  ...  ...  ldr. 

Water  ...  ...  ...  ...  ...  ...  1  quart 

After  soaking  for  five  minutes  in  the  above  the  acid  is 
poured  off,  and  a  fresh  lot  poured  on.  Some  like  to  re¬ 
peat  the  operation,  thus  giving  the  paper  three  acid  baths. 
Thoroughly  rinse  out  the  acid  with  plain  water,  and  fix 
the  print  in 

Hyposulphite  of  soda  ...  ...  ...  4oz. 

Water  ...  ...  ...  ...  ...  ...  1  pint  (20oz.) 

Wash  thoroughly,  and  dry  face  upwards,  or  hang  up 
by  clips. 

In  some  cases  it  is  difficult  to  tell  which  is  the  sen¬ 
sitised  side  of  the  bromide  paper.  Experienced  workers, 
who  have  sharp  eyes,  can  usually  detect  which  is  the  more 
highly  sized  of  the  two  surfaces,  which  is  felt  to  be  the 
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smoother.  In  my  own  case  the  sense  of  touch  enables  me 
to  decide  ;  the  paper  has  an  inclination  to  curl  inward,  the 
more  concave  side  being  the  sensitised  one ;  by  passing  the 
finger  along  the  edge  one  can  generally  feel  which  way  the 
paper  tends  to  curl.  Another  test  is  to  slightly  moisten 
the  first  finger  and  thumb,  with  which  grasp  one  corner  of 
the  paper,  and  hold  tight  for  half  a  minute.  The  sensitised 
surface  will  stick  to  the  finger  or  thumb  to  a  much  larger 
extent  than  the  plain  ;  this  is  due  to  the  gelatine  in  the 
emulsion. 

The  Alkaline  Development  of  Bromide  Paper.— 

As  regards  alkaline  development  there  is  this  in  its  favour 
over  and  above  what  has  already  been  said — that  the 
permanency  of  the  print  is  likely  to  be  greater  than  where 
the  acid  iron  developer  and  the  subsequent  acid  clearing 
baths  are  employed.  Abney  and  others  have  long  pointed 
out  the  risk  which  ensues  when  a  print  containing  acid, 
even  in  a  minute  proportion,  is  placed  in  a  fixing -bath  of 
hypo.  Another  point  in  favour  of  the  alkaline  developer 
is  that  the  acid  baths  used,  between  the  developing  and  the 
washing  which  precedes  fixing,  are  dispensed  with. 

The  procedure  necessary  with  development  follows  so 
normal  a  course,  that  but  little  special  instruction  is  called 
for.  Only  this,  that  the  constituents  of  the  developers 
which  follow  may  with  much  advantage  be  from  time  to 
time  varied,  in  order  to  suit  the  circumstances  of  any 
particular  print.  Diluting  the  developer  produces  more 
delicate  tones,  with  an  inclination  to  want  of  vigour  in  the 
shadows.  For  over-exposure  it  is  better  to  rely  upon  the 
bromide,  or  other  restrainer  employed,  than  upon  dilution 
to  slow  down  the  rate  of  development. 

The  first,  and  I  am  inclined  to  think  the  best  developer 
of  all  is  amidol.  "We  are  all  so  accustomed  to  keeping 
the  ingredients  of  developers  in  solution,  and  mixing  them 
up  when  ready  dissolved,  that  some  may  have  a  fanciful 
objection  to  doing  otherwise.  I  trust,  however,  readers  will. 
getting  over  that  prejudice,  keep  their  amidol  dry  until 
shortly  before  development,  when  it  should  be  added  to  the 
solution  which  is  to  be  employed.  One  of  the  most  approved 


NON-PRINT -OUT  PAPERS. 


101 


formula  is  the  following,  for  which  I  am  indebted  to 
Mr.  A.  R.  Dresser : 

A. 

Sodium  sulphite,  saturated  solution. 

B. 

Potassium  bromide,  10  per  cent,  solution. 

C. 

Amidol  powder  (in  bottle). 

For  use  take  2oz.  (A)  sulphite,  40  minims  (B)  bromide,  and 
12gr.  (C)  amidol.  The  amidol  may,  with  sufficient  accuracy, 
be  measured  out  with  a  glass,  or  bone  spoon,  or  by  some 
other  convenient  means.  To  begin  with,  weigh  out  12gr. , 
or  any  other  desired  quantity.  Then  get  something  which 
will  just  hold  the  quantity,  so  that  one  can  afterwards 
quickly  dip  out  from  the  bottle  whatever  is  wanted  without 
being  under  the  necessity  of  weighing.  The  image  should 
come  up  steadily,  and  neither  flash  out  nor  hang  fire. 
Should  over-exposure  be  feared,  use  more  bromide ;  with 
under-exposure  a  small  addition  of  a  5  per  cent,  solution  of 
carbonate  of  soda  may  be  used.  But  my  experience  of 
bromide  paper  is  that,  as  a  rule,  a  perfectly  satisfactory 
result  is  never  attainable  unless  the  exposure  has  been 
properly  timed. 

Various  formulae  have  been  suggested  whereby  the 
amidol  may  be  kept  in  solution  instead  of  being  used 
dry.  But  in  ordinary  practice,  especially  if  the  work  is 
intermittent,  by  far  the  better  plan  is  to  use  the  above  as 
I  have  directed.  It  should  be  added  that  the  above  solution 
of  amidol  is  about  twice  as  concentrated  as  most  people  use. 
The  best  strength  will  largely  depend  upon  the  character  of 
the  negatives  employed.  Those  who  find  the  above  developer 
too  vigorous  may  dilute  it  by  the  addition  of  as  much  water 
as  originally  prescribed  for  making  it  up. 

Metol  Developer.— The  following  mixed  in  the  order  given 
yields  prints  not  quite  so  vigorous  as  amidol  is  capable  of  : 

Metol  . 30gr. 

Sulphite  of  soda  ...  ...  ...  ...  250gr. 

Potassium  carbonate  ...  ...  ...  ...  50gr. 

Water  .  .  10oz. 
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In  case  of  over-exposure  being  suspected  add  a  few  drops 
of  a  10  per  cent,  solution  of  potassium  bromide.  Should 
the  negative  be  unduly  soft,  and  the  print  incline  to 
lack  vigour,  to  every  3oz.  of  the  above  add  loz.  of  the 
following  : 


Hydroquinone  ... 
Sulphite  of  soda 
Potassium  bromide 
Potassium  bromide 
Water  . 


80gr. 

loz. 


5gr. 

5gr. 

lOoz. 


It  will  interest  the  readers  of  this  chapter  to  know  that 
the  frontispiece  is  printed  on  platino-matt  bromide  paper, 
manufactured  by  Messrs.  Wellington  and  Ward,  and  was 
developed  by  means  of  amidol. 


CHAPTER  XIII. 


THE  AFTER  -  TREATMENT  OF  BROMIDE 
PRINTS. 

As  was  pointed  out  regarding  platinotypes,  bromide 
prints  are  capable  of  considerable  modification  and  im¬ 
provement  by  means  of  various  kinds  of  treatment  which 
are  in  the  nature  of  either  toning,  intensification,  or 
reduction,  the  net  results  being  that  instead  of  the 
ordinary  tone  of  the  developed  print  there  are  produced 
quite  a  long  and,  in  a  large  degree,  delightful  series  of 
colours.  Bromide  prints  are  apt  to  suffer  from  a  number  of 
drawbacks  due  not  so  much  to  any  inherent  defect  or  short¬ 
coming  of  the  process,  as  to  ignorance  or  carelessness  on 
the  part  of  the  photographer.  Thus  through  such  causes 
we  occasionally  get  weak  pictures  in  which  grey  has  to  do 
duty  for  black ;  per  contra  we  have  others  in  which  the 
high  lights  are  degraded  and  the  details  of  shadows  buried 
in  darkness. 

Again  there  are  those  prints  which  suffer  with  green 
sickly  tones,  and  others  with  an  unwholesome  and  forbidding 
rustiness.  In  all  such  cases,  and  in  others  where  change  is 
called  for,  one  chosen  from  amongst  the  following  methods 
of  treatment  will  be  found  to  effect  what  is  desired.  Thus, 
not  only  may  the  print  be  strengthened  or  reduced  by 
the  procedures  available,  but  colours  ranging  from  jet-black 
through  blue-black,  blue,  green,  brown  of  many  shades  to 
red,  are  attainable. 

Toning  with  Hyposulphite  and  Alum. — Some  old 
workers  of  bromide  paper  may  be  surprised  at  reading  of 
toning  gelatino -bromide  paper  in  a  bath  heated  pretty  well 
up  to  boiling-point ;  for  it  was  for  a  long  while  strongly 
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impressed,  upon  the  photographer  to  avoid  even  tepid  water, 
let  alone  that  which  was  boiling.  It  must,  however,  be 
remembered  that  (1)  the  new  makes  of  bromide  paper  differ 
in  manufacture  from  the  old  makes  in  their  power  of  resist¬ 
ing  the  soluble  effects  of  hot  wTater,  which  would  certainly 
melt  the  gelatine  off  any  paper  as  formerly  manufactured. 
(2)  The  alum  used  in  the  toning-bath  in  some  degree  helps 
in  conserving  the  gelatine  from  softening.  The  toning-bath 
is  simply  : 

Sodium  hyposulphite  ...  .  5oz. 

Alum  ..  ...  ...  ...  ...  ...  ^oz. 

Water  ..  . 40oz. 

Of  this  take  a  suitable  quantity  in  which  to  immerse  the 
print,  not  less  than  sufficient  to  cover  the  dish  an  inch  deep 
with  the  solution  should  be  used.  An  enamelled  metal  or 
other  similar  dish  which  will  stand  heating,  and  which  will 
at  the  same  time  not  affect  the  solution,  is  employed,  in 
much  the  same  way  as  is  recommended  for  platinotype 
toning.  ( See  page  80.)  In  this  the  solution  and  the 
contained  print  are  gradually  heated  until  either  the  re¬ 
quired  tone  is  produced,  or  a  temperature  of  about  180deg. 
Fahr.  is  obtained.  Some  papers  will  not  stand  so  high  a 
temperature.  Therefore,  when  in  doubt,  keep  the  tem¬ 
perature  50deg.  lower  than  the  above.  This  course  will, 
however,  entail  the  print  remaining  a  little  longer  time 
in  the  toning  solution.  The  toning  having  proceeded  far 
enough,  allow  the  solution  to  cool ;  when  it  is  down  to 
about  60deg.  Fahr.  the  print  may  be  removed  and  dried. 

In  this  process  some,  more  or  less,  reduction  of  the  image 
takes  place,  for  which  due  allowance  must  be  made.  That 
is  to  say,  the  print  should  be  slightly  over-developed. 
It  is,  however,  to  be  remarked  that  an  alum  and  hypo 
toning-bath  which  has  been  formerly  used — i.e.,  an  old 
bath — does  not  reduce  the  strength  of  the  image  to  nearly 
so  great  an  extent  as  does  a  newly  mixed  one.  The  print 
is  best  taken  direct  from  the  fixing-bath  and  without 
washing  placed  in  the  above  toning-bath. 

Apart  from  the  agreeable  colour  which  is  yielded  by 
the  foregoing,  some  there  are  who  claim  that  additional 
permanence  is  ensured  by  this  treatment.  Thus,  Mr. 
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Luboshez  asserts  that  the  long  immersion  in  the  hot  bath 
clears  the  fibre  of  the  paper  from  casual  impurities. 
Further,  that  the  toned  image  being  formed  of  sulphide 
of  silver  is  more  stable  than  the  displaced  image. 

The  above  bath  will  tone  a  bromide  print  without  being 
heated ;  the  action  is,  however,  very  slow,  taking  about 
fifty  hours.  I  cannot,  however,  personally  vouch  for  the 
action  of  the  cold  bath. 

The  Uranium  Toning-Bath. — This  instead  of  reducing 
the  strength  of  the  print,  as  does  the  alum  and  hypo 
toning-bath,  distinctly  and  materially  intensifies  the  black 
or  grey  image  submitted  to  its  toning  action.  Wherefore 
in  making  a  bromide  print  which  is  to  be  subsequently 
toned  in  an  uranium  bath  see.  that  the  exposure  is  rather 
fuller  than  usual,  and  that  the  development  is  rather  less 
than  ordinary.  The  object  in  view  should  be  to  produce  a 
print  showing  pure  high  lights  and  delicate  gradation  down 
to  grey-black,  just  stopping  short  of  the  full  black  possible 
in  a  good  bromide  print. 

In  order  to  attain  this  end,  a  suitable  developing  agent 
should  be  used ;  whichever  is  chosen,  on  no  account  is  it 
advisable  to  select  the  ferrous  oxalate  developer,  or  any 
other  developer  containing  iron,  because  an  exceedingly 
minute  trace  of  iron  in  the  fibre  of  the  paper  or  in  the 
gelatine  will  assuredly  be  turned  green  by  the  action  of 
the  ferricyanide  in  the  toning-bath. 

Either  hydroquinone  or  rodinal  is  very  suitable  for 
developing  up  a  visible  image,  both  have  received  special 
commendation  for  the  purpose ;  but  there  is  no  good  reason 
for  preferring  them  to  amidol,  metol,  or  any  other  of  this 
class  of  reducer,  with  which  the  photographer  may  happen 
to  be  accustomed  to  work. 

A  suitable  exposure  having  been  given  to  the  bromide 
paper,  all  the  after  manipulations  are  carried  out  exactly  as 
described  in  Chapter  XII. 

The  modifications  begin  after  fixing.  First  as  regards 
washing  ;  this  must  be  unusually  perfect,  the  presence  of 
traces  of  hypo  being  almost  sure  to  spoil  the  print.  (For 
a  test  of  hypo  being  present  in  the  washing  water,  see 
Chapter  IV.,  Washing  after  Fixing,  page  47.)  Those  who 
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are  troubled  with  stains — usually  reddish  ones — due  to 
“hypo  ”  left  in  the  paper,  may  ensure  the  complete  elimi¬ 
nation  of  the  fixing  salt  in  question  by  immersing  the  prints 
for  five  to  ten  minutes  in 

Peroxide  of  hydrogen  (10  vols.)  ...  ...  loz. 

Water  ...  ...  ...  ...  ...  ...  20oz. 

After  this  wash  for  five  minutes. 

The  toning  agent  is  an  acidified  mixture  of  uranium 
nitrate  and  potassium  ferricyanide.  The  ingredients  do  not 
keep  well  mixed ;  therefore  the  best  plan  is  to  have  them 
separate  in  10  per  cent,  solutions. 

Just  before  the  bath  is  wanted  for  use,  make  it  up  in  the 
foil  owing  proportion : 


10  percent,  solution  of  uranium  nitrate  ...  ldr. 

,,  ,,  potassium  ferricyanide  ldr. 

Strongest  glacial  acetic  acid  ...  ...  ...  2dr. 

Water  ...  ...  ...  ...  ...  ...  6oz. 


This  bath  is  susceptible  of  considerable  variation  ;  thus 
Mr.  Brown  originally  recommended  |gr.  per  ounce  of 
uranium  and  of  ferricyanide,  and  15  minims  of  the  acid. 
Mr.  Haddon  suggests  that  it  is  advantageous  to  increase 
the  proportions  of  uranium  to  ferricyanide.  Mr.  S.  H.  Try 
has  advocated  2gr.  per  ounce  of  uranium  and  ferricyanide. 

The  print,  if  dry,  must  be  thoroughly  soaked  in  water, 
and  placed  in  a  clean  dish  containing  the  solution  at  the 
normal  temperature,  meanwhile  rocking  the  dish  to  ensure 
an  even  deposit.  The  toning  action  should  begin  soon  after 
the  print  is  in  the  solution  ;  when  the  desired  colour  is 
seen,  do  not  immediately  take  the  print  out  of  the  bath,  but 
let  it  remain  until  a  slightly  warmer  stage  is  reached.  This 
because  the  subsequent  washing  dissolves  out  some  of  the 
uranium. 

Washing. — This  requires  to  be  critically  and  carefully 
accomplished ;  not  because  there  is  anything  noxious  to 
permanency  which  is  thereby  removed,  but  in  order  that 
enough,  and  yet  not  too  much,  of  the  toning  material  may 
be  wTashed  out.  Unless  toning  has  been  unusually  slight, 
when  the  print  is  removed  from  the  toning  solution  the 
high  lights  will  be  found  to  be  tinted,  more  or  less,  dark 
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straw  colour.  Running  water  will  wash  this  out  of  the 
high  light  in  about  ten  minutes,  or  less  ;  this  washing  out, 
however,  goes  on  all  over  the  print,  hence  the  need  for 
some  slight  over-toning,  and  for  careful  watching. 

The  changes  brought  about  in  the  toning-bath  follow,  in 
regular  order,  through  pale  brown,  full  dark  brown,  to 
reddish-brown.  One  more  direction  is  that  when  washing 
is  complete  do  not  let  the  print  dry  spontaneously  with  all 
the  surface  water  upon  it,  but  blot  it  off  between  white 
clean  blotting-paper.  Although  ordinary  blotting-paper 
may  be  used  the  chemically  pure,  fluffless  kind  sold  for 
photographic  purposes  is  best. 

Red  Tones. — In  this  case  it  is  needful  that  the  original 
print  should  be  developed  up  further  than  would  be  desir¬ 
able  if  an  ordinary  black  print  were  aimed  at.  The  reason 
for  this  is  that  the  image  of  the  finished  print,  instead  of 
being  formed  of  a  strong  silver  salt,  is  built  up  entirely  of 
the  visually  weaker  red  of  the  uranium  deposit,  the  latter 
being  substituted  for  the  former,  and  not ,  as  with  brown 
tones,  being  added  to  the  silver  image.  Therefore  see  that 
all  details  are  well  out,  and  especially  that  the  half-tones 
verging  on  high  lights  are  well  marked.  Proceed  to  tone 
as  for  brown  tones,  but  carry  the  process  until  a  strong 
black-red  is  obtained.  Then,  having  washed  in  water  until 
the  high  lights  are  cleared,  immerse  in  the  following  : 

Hyposulphite  of  soda  ...  ...  ...  ...  £oz. 

Water  ...  ...  ...  ...  ...  ...  2Qoz. 

Add  to  this  a  few  drops  of  ferricyanide  of  potassium  until 
the  clear  solution  turns  a  pale  yellow. 

In  the  foregoing  the  print  should  change  into  a  picture 
closely  approaching  in  colour  what  is  known  as  ‘*Barto- 
lozzi  red.  ’  ’  This  change  is  brought  about  by  the  last 
solution — known  as  Farmer’s  Reducer — dissolving  out 
the  whole  of  the  black  silver  image  while  leaving  the 
uranium  unaffected. 

Sometimes  ammonia,  or  other  alkali,  is  added  to  Farmer’s 
solution  in  order  to  prevent  its  staining,  which  it  is  apt  to 
do,  where  too  much  ferricyanide  is  used  ;  but  with  uranium- 
toned  bromides  it  is  important  not  to  have  any  ammonia 
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or  other  free  alkali  in  any  of  the  solutions,  as  an  alkaline 
bath  will  infallibly  attack  and  completely  dissolve  out  the 
uranium. 

Green  Tones. — In  this  the  original  may  be  developed, 
and  otherwise  treated,  as  for  brown  tones.  The  toning 
should,  however,  be  carried  on  until  a  red-brown  is  arrived 
at,  the  reason  for  which  being  that  the  ultimate  tone  is 
less  dense  than  the  intermediate  one.  Washing  having 
been  duly  performed,  place  the  print  in  the  following : 

Perchloride  of  iron  ...  ...  ...  ...  ^oz. 

Hydrochloric  acid  ...  ...  ...  ...  2dr. 

Water  ...  ...  ...  ...  ...  ...  40oz. 

This  bath  should  act  slowly,  and  thus  enable  the  photo¬ 

grapher  to  watch  the  gradual  change  from  red-brown  to 
green  and  blue.  It  is  a  matter  of  taste  how  far  to  carry 
this — probably  the  most  satisfactory  results  ensue  when  the 
blue  tint  has  not  gone  far  enough  to  entirely  kill  the 
warmth  in  the  deep  shadows ;  whenever  the  moment 
arrives  that  the  print  is  considered  done  enough,  it  should 
be  placed  in  running  water,  blotted  off,  and  dried. 

Cautions. — In  carrying  the  foregoing  manipulations  to  a 
successful  issue,  the  following  general  cautions  respecting 
the  treatment  of  bromide  with  uranium,  are  given.  Blot 
off  quickly  and  perfectly  all  surface  water  after  washing, 
or  a  smudgy  and  uneven  effect  may  ensue.  Wash  out  all 
hypo  before  toning,  or  red  markings  will  appear.  Do 
not  use  a  toning  solution  which  has  been  long  mixed,  or 
a  green  stain  may  come  over  the  whole  print.  Properly 
fix  the  print  before  toning,  or  however  carefully  washed, 
double  tones  may  follow. 

Some  advocate  that  the  toning  should  be  done  by  means 
of  an  application  of  the  toning  agent  with  a  tuft  of  cotton¬ 
wool.  Thus,  soak  the  print  in  cold  water,  lay  it  face 
upwards  on  glass,  and  rub  it  into  contact  with  a  big  lump 
of  cotton -wool  which  has  been  saturated  with  clean  water. 
This  done,  squeeze  out  all  superfluous  water,  dip  the  wet 
wool  into  the  uranium  and  ferricyanide  toning  solution, 
which  is  gently  rubbed  over  the  print  until  toning  is 
complete.  How  far  this  is  satisfactory,  I  cannot  state, 
neither  having  tried  it  myself  nor  seen  it  done. 
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Blue-Black  Tones. — It  often  happens  that,  as  with 
platinotypes,  which  are  improved  by  Dolland’s  process, 
bromides  require  some  slight  reinforcement  both  in  strength 
and  in  colour  ;  for  which  purpose  they  may  be  treated  to 
an  ordinary  gold  toning-bath. 

Ammonium  sulpho cyanide  ...  ...  ...  30gr. 

Gold  chloride  ...  ...  ...  ...  ...  2gr. 

Water  ...  ...  ...  ...  ...  ...  lOoz.  (£  pint) 

Dissolve  the  ammonium  sulphocyanide  in  8oz.  of  the  water, 
the  gold  in  2oz.,  and  pour  the  latter  gradually  into  the 
former,  stirring  it  the  while. 

If  the  image  is  marred  by  an  inclination  to  greenness,  it 
can  be  toned,  after  fixing,  to  various  pleasanter  hues, 
ranging  from  browm  to  blue-black,  according  to  the 
extent  of  action,  by  submitting  it  to  an  acetate  bath,  made 
up  as  follows : 

Sodium  acetate  ...  ...  ...  ...  30gr. 

Chloride  of  gold  .  .  .  .  .  .  ...  lgr. 

Water  ...  ...  ...  ...  ...  ...  7oz. 


CHAPTER  XIY. 


THE  PIGMENT  PHOTO-PRINTING  PROCESSES. 

Pictures  produced  by  the  above  are  best  known  to  the 
ordinary  public  under  the  name  of  carbon  or  autotype 
prints  ;  but  it  has  been  repeatedly  pointed  out  that  the 
description  “carbon”  is  misleading,  inasmuch  as  many  so 
called  carbon  prints  have  no  carbon  whatever  in  their 
constitution,  the  colouring  matter  consisting  of  various 
umbres,  madders,  and  other  substances.  At  the  same  time 
it  does  not  follow  that  none  of  the  prints  are  dependent, 
in  part  or  in  whole,  upon  carbon  for  the  visible  image  ;  on 
the  contrary,  carbon  frequently  does  enter  into  the  prepara¬ 
tion  of  the  prepared  surface,  which  is  affected  by  light. 

The  term  autotype  is  merely  a  commercial  name  adopted 
and  popularised  by  the  Autotype  Company. 

Amongst  the  advantages  claimed  for  that  particular 
pigment  process  known  as  carbon,  in  which  the  picture  is 
developed  from  the  bach  of  the  exposed  surface,  are  that : — 

(1)  The  exact  tint  or  colour  desired  can  be  repeated  with 
certainty  for  any  number  of  impressions. 

(2)  A  variety  of  colours  is  available  ;  in  fact,  the  choice 
is  almost  endless. 

(3)  Absolute  permanency  is  assured. 

(4)  It  is  as  well  adapted  to  copying  line  work  as  to  half¬ 
tone  work. 

(5)  Is  quite  easy  and  certain  in  results  when  skill  and 
experience  are  available,  and  when  the  light  is  good. 

(6)  The  results  are  greatly  admired  by  people  who  claim 
the  possession  of  art  culture. 

(7)  It  is  cheap. 
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On  the  other  hand  the  manipulations  of  the  above 
pigment  process  being  so  different  from  the  ordinary 
operations  with  which  most  photographers  are  accustomed — 
such  as  silver  printing — a  short  apprenticeship  must  be 
served  before  one  can  become  used  to  the  ways  which  are 
peculiar  to  the  process. 

As  regards  permanency,  if  absolute  unchangeableness  is 
meant,  the  claim  cannot  for  all  cases  be  allowed.  Those 
tendencies  to  chemical  decomposition  and  fresh  combi¬ 
nations,  which  are  due  to  the  unavoidable  leaving  of 
injurious  chemicals  in  the  photographic  film  or  support,  are 
perhaps  not  likely  to  be  present  in  the  pigment  process  ; 
but  certainly  if  carelessness  of  manipulation  is  the  rule  the 
image  may  suffer  considerable  degradation  in  the  lights  due 
to  the  potassium  bichromate  not  being  thoroughly  eliminated, 
this  eventually  turning  the  print  yellow  in  the  high  lights. 
Again,  some  of  the  colouring  matter  used  may  itself  not  be 
absolutely  permanent  under  light  influence  ;  indeed  many 
pigments  are  notoriously  liable  to  serious  change  by  the 
action  of  sunlight,  some  of  those  referred  to  being  at  times 
employed  in  making  pigment  paper.  How  far  damp  and 
weak  acids  may  in  time  affect  the  gelatine  surface,  is  a  matter 
for  investigation.  Anyhow,  although  perfect  immunity  from 
the  action  of  all  ordinary  chemical  and  physical  agents  in 
altering  the  appearance  of  the  print  may  not  be  granted 
without  reservation,  the  pigment  process  under  considera¬ 
tion  is  probably  not  less  permanent  than  any  other  photo¬ 
printing  method  at  present  known. 

The  Composition  of  Pigment  Prints. — Before  explain¬ 
ing  how  to  print,  and  to  develop,  it  will  be  well  to  describe 
how  the  printing  surface  is  made,  and  why  it  is  sensitive  to 
light  action.  A  suitable  paper  is  first  coated  with  a  pre¬ 
paration  of  gelatine  dissolved  in  water  with  which  colouring 
matter  is  mixed.  When  dry,  the  pigmented  gelatine  is 
floated  on  a  5  per  cent,  bath  of  bichromate  of  potassium; 
this  sensitises  the  gelatine. 

Ordinary  gelatine  is,  of  course,  highly  soluble  in  hot 
water,  but  when  mixed  with  potassium  bichromate  it,  in 
common  with  other  colloids,  has  the  property  of  becoming 
insoluble  under  the  action  of  light.  This  insolubility  is 
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proportional  to  the  intensity  of  light.  Hence  when  we 
have  a  layer  of  bichromated  gelatine,  containing  a  pigment 
exposed  under  a  negative,  it  is  not  difficult  to  imagine  what 
follows.  Where  the  shadows  in  the  negative  are  clear, 
the  light  makes  a  thick  layer  of  gelatine  insoluble ;  where 
the  half-lights  are  half  opaque,  the  layer  of  insoluble  gelatine 
formed  by  light  action  is  thinner ;  where  the  high  lights, 
represented  in  the  negative  by  strongly  opaque  deposits, 
are,  light  action  will  be  so  weak  that  practically  no  gelatine 
will  be  made  insoluble.  If  now  this  exposed  gelatine  film  is 
submitted  to  the  action  of  hot  water,  all  the  gelatine  not 
made  insoluble  by  light  is  dissolved  out,  carrying  along  with 

it  the  colouring 
matter  which  w~as 
mixed  with  it.  It 
will  result  that  we 
shall  get  a  positive 
image  of  the  nega¬ 
tive,  with  all  the 
lights  and  shadows 
faithfully  rendered; 
that  is,  providing 
the  exposure  and 
after  manipulations 
have  been  correctly 
carried  out. 

Perhaps  Pig.  23 
will  make  this 
clearer  ;  it  is  a 


fig.  23. 


Fig.  24. 


diagrammatic  representation  of  a  negative,  A  (clear  glass) 
representing  deep  shadow ;  B,  high  lights ;  and  C,  half-tones. 
Fig.  24  is  an  exaggerated  section  of  a  piece  of  the  pig¬ 
mented  paper  showing  the  action  set  up  by  light  after  due 
exposure  under  negative  shown  at  Fig.  23. 

At  a  the  whole  of  the  gelatine  has  been  made  insoluble  ;  at 
b  none  has  been  affected ;  at  c  a  thin  layer  has  been  made 
insoluble.  Thus  is  it  that  we  get  a  picture  of  the  negative  ; 
but  until  water  has  removed  the  soluble  gelatine  and  the 
accompanying  pigment,  the  change  wrought  by  light  is 
invisible.  To  make  the  change  visible  it  is  requisite  to 
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get  rid  of  the  gelatine  at  e  and/.  ( See  Fig.  24.)  But  in 
practice,  even  upon  the  high  lights,  there  is  a  more  or 
less  thin  layer  of  insoluble  gelatine  over  all  the  surface 
of  the  print,  which,  while  not  sufficient  to  degrade  the  high 
lights,  prevents  that  access  of  water  to  the  back  of  the  film 
that  is  necessary  in  order  that  the  unacted  upon  gelatine 
should  be  washed  out.  For  this  reason  the  pigmented 
gelatine  is  applied  to  paper  from  which,  after  exposure,  it 
may  be  detached  during  the  process  of  washing  away  of 
the  soluble  portions.  This  .detachment  is  effected  by  squee¬ 
geeing  the  exposed  print  to  a  prepared  surface — usually 
paper — and  thereafter  stripping  the  paper  upon  which  the 
gelatine  film  was  supported  during  printing.  By  this  device 
the  unacted  upon,  and  therefore  soluble,  gelatine  may  be 
washed  away  with  facility  and  completeness  from  the 
back  of  the  exposed  film. 

Having  briefly  explained  the  rationale  of  the  process,  the 
reader  will  be  better  able  to  understand  the  directions  which 
follow  regarding  printing  and  developing. 

Printing  the  Pigmented  Gelatine.— The  paper  used  in 
the  process  under  consideration  may  be  either  (1)  wholly 
made  at  home  ;  (2)  sensitised  at  home  ;  (3)  purchased  ready 
made  and  ready  sensitised.  The  present  directions,  being 
mainly  introductory,  will  be  confined  to  the  last  of  the 
above  three  categories. 

Ready-sensitised  paper  is  obtainable  in  various  shades  of 
brown,  including  “  photographic  purple,”  sepia,  and  Vandyke, 
black,  red,  green,  and  green-blue,  and  is  sold  cut  to  the 
various  standard  sizes,  or  in  rolls.  It  can  also  be  made  to 
order  in  any  desired  shade. 

Assuming  that  the  pigment  paper — better  known  as 
carbon  tissue — is  received  ready  sensitised,  which  for  the 
beginner  is  much  the  better  plan,  it  should  be  used 
with  as  little  delay  as  possible.  As  a  rule,  the  paper 
will  not  remain  in  good  active  condition  more  than  ten 
days  after  it  has  been  sensitised :  in  some  cases  it 
deteriorates  even  sooner.  When  received,  the  paper  is 
best  kept  under  pressure,  in  order  to  exclude  atmospheric 
influences,  the  point  being  to  prevent  the  access  of  air, 
damp,  and  light.  This  precaution  is  also  necessary 
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between  printing  and  developing.  Before  exposing  the 
paper  under  a  negative  it  is  requisite  to  run  a  narrow 
border  of  some  more  or  less  opaque  substance  known  as 
safe-edge  round  the  edges  of  the  negative ;  this  must  be 
applied  to  the  glass  side  of  the  negative.  Bor  the  purpose 
in  question  many  employ  black  varnish  ;  but  more  con¬ 
venient  and  easier  to  apply  are  strips  of  the  paper  used  for 
binding  lantern-slides,  these  being  gummed  on  all  round. 

Big.  25  will  make  this  point  clearer.  A  is  a  negative  as 
ordinarily  used  ;  B  one  having  a  safe-edge  applied  to  the 
glass  side.  While  white  paper  is  unsuitable,  a  paper — or 
other  substance — which  allows  a  faint  transmission  of  the 
light  employed  in  printing,  is  better  than  a  binding  which 
is  absolutely  light-proof.  The  sensitised  paper,  when 
unpacked,  will  be  found  to  be  white,  or  cream,  upon  one 

side,  and  on  the 
other  side  black, 
brown,  or  other¬ 
wise,  according  to 
the  colour  ordered ; 
the  coloured  side  is 
the  one  which  is 
to  be  placed  in 
contact  with  the  negative.  Exposure  not  producing  any 
visible  effect  whilst  the  paper  is  in  course  of  printing,  it 
is  needful  to  resort  to  an  actinometer  in  order  to  judge 
when  the  light  action  has  gone  far  enough.  Under 
normal  conditions,  the  amount  of  light  necessary  to  pro¬ 
duce  a  good  developable  image  may  be  considered  equiva¬ 
lent  to  what  will  print  a  “pretty”  image  upon  ordinary 
brands  of  gelatino-chloride  paper  (P.  O.  P.).  By  “  pretty  ” 
image  is  meant  one  which  shows  the  picture  with  high 
lights  nearly  pure  white — much  as  the  silver  print  should 
look  as  regards  detail  and  effect  after  toning  and  fixing. 

The  reader  is,  of  course,  aware  that  under  ordinary 
circumstances,  when  printing  on  gelatino-chloride  and  most 
other  silver  papers,  the  image  is  considerably  over-printed 
to  allow  for  subsequent  loss  in  washing,  toning,  and  fixing. 
(See  Chapter  IY.)  In  winter,  or  in  light  which  is  of  low 
actinic  value,  pigment  prints  are  relatively  quicker  printing 
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than  are  silver  prints  ;  wherefore  the  above  calculation  is 
somewhat  qualified  by  variations  in  the  photographic  values 
of  sunlight.  The  speed  of  printing  being  as  above,  it  is 
obvious  that  in  gelatino-chloride,  or  similar  paper,  we  have 
a  most  convenient  means  for  seeing  the  amount  of  light 
action  which  has  impressed  an  invisible  image  upon  the 
pigmented  gelatine.  Taking  advantage  of  this,  many,  to 
begin  with,  time  the  exposure  of  their  pigmented  gelatine 
by  submitting  gelatino-chloride  print-out  paper  to  the  same 
light,  under  a  negative  of  similar  intensity.  The  writer 
has  known  several  instances  where  photographers,  by 
adopting  this  course,  have,  at  the  very  outset,  regularly 
obtained  pigment  prints  which,  as  regards  correct  exposure, 
left  little  or  nothing  to  desire.  If  when  making  a  first 
trial  as  above,  by  means  of  a  pair  of  negatives  of  similar 
printing  quality,  there  is  a  known  intention  to  eventually 
print  off  a  number  of  pigment  prints,  it  will  be  advisable 
to  register  the  correct  measure  of  actinic  action  called  for 
by  means  of  an  actinometer.  Such  an  instrument,  put  out 
along  with  the  prints,  will  yield  a  certain  reading,  which, 
being  recorded,  enables  the  printer,  on  any  future 
occasion,  and  within  very  extreme  variations  of  daylight 
intensities,  or  qualities,  to  infallibly  repeat  the  exposure. 
Thus  whilst  with  a  given  negative,  paper,  etc.,  the  correct 
exposure  might  on  one  occasion  amount  to  fifteen  minutes, 
on  the  next  occasion  perhaps  twenty  times  as  much,  or  five 
hours,  would  be  required  ;  this  the  actinometer  will  indicate. 

As  regards  the  sensitiveness  of  the  pigmented  gelatine,  it 
is  at  its  lowest  degree  immediately  after  sensitising.  During 
the  few  following  days  its  rapidity  of  printing  slightly 
increases  ;  or  perhaps  it  would  be  more  correct  to  say  that 
a  kind  of  inclination  to  general  insolubility  is  set  up  by 
time,  which  requires  but  faint  light  influence  to  start  its 
action,  even  in  the  portions  which  are  well  shielded  by  the 
negative.  Hence  a  shorter  exposure  than  usual  seems  to 
have  a  greater  effect,  this  being  mainly  in  the  direction  of  a 
general  flattening  of  the  picture.  The  tendency  to  insolu¬ 
bility  after  a  time  proceeds  apace,  until  in  about  ten  or 
more  days  the  greater  part  of  the  pigmented  film  becomes 
insoluble,  with  the  results  that — 
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(1)  The  back  of  the  film  being  insoluble,  it  is  impossible 
to  strip  off  the  support,  as  explained  below. 

(2)  When  the  action  stops  just  short  of  the  foregoing, 
the  general  surface  of  the  print  being  in  great  part 
insoluble  before  exposure  under  the  negative,  a  condition 
of  fog  shows  itself  similar  to  what  over-exposure  would 
yield.  From  which  it  will  be  seen  that  the  age  of  the  paper, 
reckoning  from  the  time  of  sensitising,  exercises  a  consider¬ 
able  influence  upon  the  print  which  a  particular  negative 
will  give.  Another  point  to  take  note  of,  is  that  the  paper 
is  subject  to  what  is  known  as  a  “continuing  action”  of 
the  change  set  up  by  light.  Thus  a  print  which  has  been 
considerably  under-exposed,  if  put  aside  for  twenty-four 
hours,  will  develop  up  as  well  as  if  a  full  exposure  had  been 
given  to  it. 

This  continuing  action  is  not  unlimited  in  its  range  ;  that 
is  to  say,  if  keeping  the  print  for  sixteen  hours  gives  a 
certain  increment  of  addition  to  the  light  action  which  we 
will  suppose  equals  X,  thirty-two  hours’  keeping  will  not 
produce  an  effect  equal  to  2  X. 

Captain  Abney  states  ( Instruction  in  Photography,  ninth 
edition,  p.  328)  that  giving  only  one-eighth  of  the  known 
full  exposure  by  keeping  the  print  for  sixteen  hours  in  the 
dark  before  development,  it  came  out  fully  printed  in  the 
developer.  A  damp  condition  of  the  atmosphere  seems  to  be 
one  of  the  conditions  necessary  for  this  continuing  action. 

Development  of  Pigment  Prints. — When  the  print 
comes  from  the  printing-frame,  it  will  appear  just  as  it  was 
before  being  put  into  it,  i.e.,  supposing  that  black  paper  is 
being  used,  one  side  will  be  white  or  cream,  and  the  other 
something  like  a  dull  sheet  of  black  sticking-plaister.  This 
black  film,  however,  has  hidden  in  it  the  positive  which 
has  been  printed  through  the  negative  ;  but,  as  before  ex¬ 
plained,  in  order  to  make  the  image  visible  one  must  wash 
away  the  gelatine,  to  effect  which  it  is  needful  to  get  at  the 
back  of  the  film.  This  is  accomplished  as  follows:  the 
exposed  film  is  first  fixed  upon  another  piece  of  paper,  the 
paper  upon  which  the  film  was  originally  stuck  is  then 
removed. 

The  foregoing  operation  is  a  very  simple  one.  The  sheet 
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of  pigmented  paper,  which  has  been  exposed,  is  placed  face 
downwards  in  a  dish  of  cold  water.  In  this  it  will,  to 
begin  with,  curl  np  more  or  less  slightly ;  in  a  short  while 
it  will,  of  its  own  accord,  straighten  out;  when  it  does  so, 
it  should  be  at  once  squeegeed  on  to  a  suitable  piece  of 
paper.  This,  which  is  procurable  where  the  printing  paper 
is  got,  is  a  paper  coated  with  gelatine  which  has  been 
rendered  insoluble.  This  prepared  paper  should  be  slipped 
into  the  water  directly  after  the  print  has  been  put  in  to 
soak  so  that  its  gelatinised  surface  is  vis-d-ms  with  the 
pigment  film.  The  last  being  ready  for  squeegeeing  is, 
whilst  under  water,  brought  into  contact  with  the  sheet  of 
paper  ;  the  two  are  taken  out  of  the  water  whilst  in  contact, 
and  placed  upon  a  board  or  any  other  suitable  flat  surface, 
and,  the  print 
being  uppermost, 
the  two  surfaces 
are  thoroughly 
pressed  into  in¬ 
timate  contact  by 
means  of  a  squee¬ 
gee  vigorously 
employed.  By 
most  people  the 
best  form  of  squee¬ 
gee  for  the  purpose  is  considered  to  be  the  ordinary  one, 
consisting  of  a  strip  of  rubber  fitted  into  a  strip  of  wood  ; 
others  advocate  the  roller  squeegee.  I  have  used  both 
with  good  effect. 

Some  knack  is  needful  to  get  the  print  properly  in  con¬ 
tact  with  its  support,  and  to  exclude  all  air-bubbles.  The 
support  used  should  measure  in  length  and  in  width  about 
lin.  more  than  the  print ;  whilst  the  two  are  in  the  water, 
the  print  being  on  top,  arrange  one  over  the  other  so  that 
a  fairly  even  margin  is  allowed  all  round,  then  getting  one 
side  of  the  print  parallel  with  one  side  of  the  paper  press 
the  two  together  with  fingers  and  thumb  of  the  hand,  or,  if 
necessary,  use  both  hands,  and  slide  the  paper  out  of  the 
dish  so  that  as  it  comes  out  the  whole  of  the  two  surfaces 
are  brought  into  contact  in  due  sequence  (Fig.  26).  The 


118 


PHOTOGRAPHIC  PRINTING  PROCESSES. 


action  is  analogous  to,  but  different  from,  what  happens 
when  paper  is  “ floated,”  and,  if  properly  performed,  en¬ 
sures  the  absence  of  air-bubbles  and  of  irregular  contact. 
The  two  surfaces  being  squeegeed,  place  them  between  blot¬ 
ting-paper,  and  under  a  weight,  for  not  less  than  ten  minutes. 

Developing-Bath. — Meanwhile  get  ready  the  developing - 

bath,  which,  as  a 
rule,  consists  of 
nothing  but  hot 
water.  Any  dish 
that  will  stand  heat 
will  do  for  this  ;  it 
should  be  supported 
over  a  spirit-lamp, 
or  Bunsen  burner, 
or  any  other  heater,  and  a  temperature  of  about  llOdeg. 
Fahr.  should  be  kept  up.  Should  all  conveniences  as 
regards  dishes  and  heating  appliances  be  absent,  it  is  not 
impossible  to  do  without  them,  providing  a  can  of  boiling 
water  is  at  hand,  together  with  some  cold.  By  this  means 
water  at  llOdeg.  Fahr.  can  be  mixed  and  the  temperature 
kept  at  about  that  point  until  development  is  complete,  by 
from  time  to  time  pouring  in  more  water  at  212deg.  Fahr. 

The  print  having  had  at  least  ten  minutes  between, 
the  blotting-paper  is 
placed  in  the  hot 
water,  that  which 
was  originally  the 
face  of  the  print 
being  downward. 

In  Fig.  27  S  S  is  fig.  28. 

the  newr  paper  sup¬ 
port  ;  P  the  print  with  its  face  squeegeed  on  to  the  new 
support,  and  the  old  support  uppermost.  In  a  few  seconds, 
if  all  is  well,  one  should  notice  some  of  the  pigment  oozing 
out  along  the  edges  of  the  paper.  This  is  diagrammatically 
shown  at  E  E;  when  this  happens,  slide  a  sheet  of  any 
convenient  flat  surface,  nothing  being  better  than  zinc, 
into  the  bath  so  that  the  greater  portion  of  its  surface  is 
out  of  the  water  (Fig.  28). 
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The  print  is  then  laid  upon  the  zinc  and  the  back  (P)  is 
taken  by  one  corner  and  gently  stripped  off  the  support  (S). 
Should  the  back  (P)  seem  to  resist  being  pulled  off,  replace 
the  print  in  hot  water  for  a  few  seconds  longer,  meanwhile 
slightly  raising  the  temperature.  Should  the  back  still 
refuse  to  come  off,  or  if  force  enough  has  to  be  used  to 
cause  the  film  underneath  to  become  in  parts  detached 
from  the  support  (S),  it  may  be  considered  that  general 
insolubility  has  set  in,  probably  either  through  keeping  the 
paper  too  long  after  sensitising,  through  the  injurious 
action  of  damp,  or  through  light  fogging  the  material. 

The  back  of  the  print  being  peeled  off,  and  its  paper 
support  resting  upon  the  slanting  sheet  of  zinc  (or  other 
convenient  material),  by  means  of  a  shallow  cup,  or  even 
the  hand,  hot  water  is  poured  over  the  black  surface. 
Very  soon  the  high  lights  will  begin  to  appear,  followed  by 
the  half-tones,  the  shadows  being  formed  of  what  is  least 
affected  by  the  washing  water.  This  washing  off  can 
proceed  for  some  time  without  injury  to  the  print,  and,  in 
some  cases,  an  appreciable  modification  of  what  would 
otherwise  develop  up  is  possible.  The  zinc  upon  which 
the  print  lies  may  be  occasionally  turned  round  so  that 
a  more  even  action  of  the  washing  off  ensues,  and  the 
print  may  be  also  immersed  in  the  water. 

Unlike  most  other  processes  of  development,  in  this  the 
further  the  development  is  carried,  the  weaker  the  shadows 
become.  Hence  the  need  not  to  over-develop,  or  a  starved 
image  will  result. 

At  times  difficulty  is  met  with  in  getting  brilliancy  of 
high  lights,  due  to  the  washing  out  of  the  pigment  hang¬ 
ing  fire.  To  obviate  this,  various  expedients  have  been 
suggested.  The  writer’s  experience  favours  the  use  of 
liquor  ammonia,  and  an  increase  of  temperature  of  the 
bath.  Thus,  if  developing  a  \ -plate  print  an  ounce  or 
more  of  a  10  per  cent,  solution  of  ammonia  may  be  added 
to  the  bath  ;  this  will,  as  a  rule,  be  found  to  fetch  off  a  per¬ 
ceptible  amount  of  pigment  from  the  high  lights,  especially 
if  the  temperature  of  the  bath  be  raised  to  130deg.  Fahr. 

Treatment  after  Developing.— As  soon  as  the  print  is 
considered  sufficiently  done,  transfer  it  to  a  vessel  of  cold 
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water,  which  will  at  once  stop  further  action.  A  number  of 
prints  may  be  successively  placed  in  the  cold  wrater,  and 
there  remain  preparatory  to  treatment  in  the  alum  bath. 
The  uses  of  this  last  are  to  (1)  complete  the  insolubility  of 
the  gelatine  film  in  wThich  the  developed  picture  is  held ; 
(2)  to  discharge  any  free  bichromate  salt  left  in  the  film. 
After  about  ten  minutes  the  print  may  be  taken  from  the 
alum  bath,  given  a  good  rinse  in  cold  water,  and  hung  up  to 
dry.  The  alum  should  consist  of  a  5  per  cent,  solution  : 

Alum  ...  .  ...  ...  loz. 

Water  ...  ...  ...  ...  ...  ...  1  pint 

Should  a  yellow  stain  be  visible  in  the  high  lights,  it  may 
be  considered  due  to  the  alum  bath  not  having  properly 
effected  its  work  in  dissolving  out  the  bichromatic  salt. 
The  obvious  remedy  is  to  at  once  re -immerse  the  print  in 
the  alum. 

Single  and  Double  Transfer. — The  particulars  already 
given  are  quite  sufficient  to  enable  the  reader  to  turn  out 
excellent  prints,  and  the  routine  will  be  found  much  simpler 
than  it  reads.  One  matter,  howTever,  which  has  not  been 
touched  is  that  in  the  print  finished  off  as  above  described 
the  image  is  a  reversed  one.  Under  ordinary  circumstances 
a  print  from  a  negative  yields  us  a  view  in  which  right 
and  left  are  rendered  as  we  see  them  ;  if  we  look  through 
the  back  of  such  a  print,  what  was  right  becomes  left ;  and 
type-printed  lettering  if  present  becomes  reversed,  and 
therefore  illegible. 

Having,  as  explained  in  developing  the  pigment  print, 
squeegeed  its  front  on  to  a  paper  support,  stripped  what 
was  its  original  support  from  the  back  of  the  film,  and 
developed  the  print  from  its  back,  it  will  be  seen  that  we 
have  the  equivalent  of  what  would  appear  by  looking  at  an 
ordinary  silver  print  from  the  back  instead  of  in  the  usual 
way.  In  a  great  many  cases  this  transposition  of  image 
is  of  no  consequence  whatever.  But  with  topographical 
views,  with  all  scenes  in  which  writing  is  visible,  and 
usually  in  portraiture,  a  facsimile  rendition  becomes  abso¬ 
lutely  requisite.  Several  courses  are  open  to  obtain  this. 
One  is  to  make  a  reversed  negative,  i.e.,  a  negative  in  which 
the  right  and  left  of  the  original  negative  are  transposed.  A 
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second  expedient  is  to  employ  a  film,  either  a  thin  stiff  one, 
as,  for  instance,  is  used  in  the  Frena  Camera  ;  or  a  thin 
rollable  one  as  used  on  the  spools  of  a  Bullet  Camera  ;  or 
paper  negatives  such  as  Wellington  and  Ward  supply  may 
be  availed  of.  But  those  who  become  fascinated  by  the 
charming  and  enduring  possibilities  of  this  form  of  pigment¬ 
printing  usually  obtain  the  re -translation  of  right  and  left 
by  adopting  what  is  known  as  the  double  transfer  system. 
In  this  the  face  of  the  print  is,  after  being  developed  as 
described,  sqjieegeed  into  optical  contact  with  a  sheet  of 
paper,  and,  when  dry,  the  paper,  or  other  support,  upon 
which  the  print  was  held  during  development  is  stripped 
off,  with  the  result  that  we  have  the  print  seen  from  the 
same  side  as  was  originally  next  to  the  negative  in  the 
printing-frame. 

All  the  procedure  is  exactly  as  already  explained  for 
“  single  transfer,”  except  that  some  of  the  materials  differ, 
and  that  there  are  two  squeegeeings  and  strippings  instead 
of  one. 

The  temporary  support  oftenest  used  is  a  specially 
prepared  paper,  which  is  surfaced  with  insoluble  gelatine 
and  lac.  Before  use  it  is  treated  with  a  waxing  compound 
which  is  best  bought  ready  mixed  of  a  photographic  dealer. 
Those  who  prefer  to  try  and  make  their  own  may  use  the 
following  : — Dissolve  18gr.  of  yellow  resin  in  loz.  of  turps, 
and  add  thereto  5gr.  of  yellow  wax.  Anyhow,  before 
the  temporary  support  is  availed  of,  it  must  be  waxed. 
The  usual  method  of  doing  this  is  to  pour  on  a  few 
drops  of  the  waxing  solution,  which  is  rubbed  over  with  a 
piece  of  rag.  After  a  few  minutes’  interval,  polish  it  by 
means  of  a  clean  piece  of  flannelette,  or  other  suitable 
material.  The  temporary  support  should  receive  this 
treatment  some  hours  before  it  is  required  for  use,  in  order 
that  the  turps — or  other  spirit — may  entirely  evaporate. 
In  order  to  shorten  the  period,  Abney  has  suggested  the 
substitution  of  methylated  ether,  but  I  do  not  know  that  it 
is  ever  used  instead  of  turps. 

The  temporary  support  being  ready,  the  print  (which 
should  measure  about  lin.  less  each  way  than  its  support) 
is  squeegeed  to  it  as  if  it  were  the  final  support,  and 
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having  been  developed,  rinsed,  alumed,  and  rinsed  again, 
it  is  ready  for  squeegeeing  to  the  final  support.  This, 
consists  of  a  sheet  of  paper  having  a  gelatinised  surface. 
Let  the  final  support  soak  half  an  hour  or  more  before^ 
required  for  use.  Now  put  a  print  which  is  on  its 
temporary  support  face  down  into  water  at  about  70deg. 
Fahr.  ;  under  it,  with  its  prepared  surface  up,  slip  a  sheet 
of  the  final  support,  deftly  bring  the  two  into  contact  as 
explained  on  page  117,  and  place  them  upon  a  board,  with 
the  final  support  on  top;  the  two  surfaces  are  now  brought 
into  intimate  contact  by  means  of  the  squeegee.  In  using 
this,  should  the  final  transfer  take  place  before  the  print 
has  been  dried,  only  a  moderate  pressure  should  be  used ; 
on  the  other  hand,  a  print  which  has  been  allowed  to  get 
dry  upon  the  temporary  support  will  need  a  very  vigorous 
squeegeeing  to  the  final  support. 

It  should  be  added  that  the  final  support  should  be 
larger  than  the  print,  but  smaller  than  the  temporary 
support.  The  print  should  be  hung  up  to  dry,  sunlight 
being,  it  is  said,  the  best  drying  agent ;  but  any  ordinary, 
not  over  damp,  atmosphere  will  do.  When  the  adhered 
sheets  are  quite  dry,  the  temporary  support  should  strip 
off ;  should  the  surface  of  the  print  become  slightly 
clouded  after  stripping,  the  cure  is  rubbing  with  methy¬ 
lated  spirits.  Instead  of  paper  being  used  as  the  final 
support,  wood,  opal,  glass,  and  many  other  materials  are 
eligible  ;  while  instead  of  using  a  paper  temporary  support, 
glass  or  zinc  may  be  availed  of.  A  favourite  temporary 
support  with  old  workers  was  the  following  : — Take  a  sheet 
of  stout  zinc  free  from  blemish,  and  give  it  a  fine  and  an 
even  grain  by  means  of  a  muller  and  sand  ;  then  wax  as 
already  explained  on  page  121. 

If  glass  is  employed,  shredded  beeswax,  6gr.  and  methy¬ 
lated  ether,  2oz.,  may  be  applied  in  place  of  the  wax 
solutions  already  spoken  of. 


CHAPTER  XV. 


MODERN  METHODS  OF  FIGMENT 
PHOTO-FRINTING. 

During  the  past  few  years  a  strong  fashion  has  arisen 
for  employing  various,  what  may  be  termed  bichromated 
colloid  processes,  for  the  production  of  prints  which,  unlike 
those  produced  by  the  process  described  in  the  last  chapter, 
are  developed  from  the  front  of  the  sensitised  surface.  By 
this  procedure  no  transfer  is  called  for,  the  face  of  the 
print,  after  exposure,  being  simply  washed  with  plain 
water,  sawdust  and  water,  or  developed  by  means  of  a 
brush  charged  with  water. 

The  main  principle  upon  which  the  formation  of  the 
image  depends  is  just  the  same  as  with  the  process  in 
Chapter  XIV. — that  is  to  say,  a  soluble  colloid  (such  as 
gelatine,  gum,  glue,  albumen,  and  such-like  substances)  in 
the  presence  of  potassium  bichromate,  or  of  some  other 
bichromate  of  an  alkali,  is,  after  exposure  to  light,  rendered 
insoluble.  Those  portions  of  such  a  film  which  are 
shielded  from  light  action  by  the  densest  parts  of  a  nega¬ 
tive  are  entirely  soluble  ;  hence  they  are  washed  away  in 
development.  The  partly  shielded  being  partly  soluble  are 
partly  washed  away  ;  the  shadows  are  quite  insoluble,  or 
nearly  so,  and  therefore  not  affected  by  the  washing  water. 

In  the  transfer  process  of  pigment-printing,  the  sensitised 
layer  is  of  considerable  thickness  and  of  great  opacity 
hence,  one  reason,  why  it  needs  transferring  and  develop¬ 
ment  from  the  back. 

With  the  various  bichromated  colloid  processes,  to  be 
presently  described,  one  of  the  chief  points  as  regards  their 
efficiency  is  that  the  pigmented  film  shall  combine,  as  far 
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as  possible,  transparency  with  vigour.  That  is  to  say,  the 
printing  light  must  be  able  to  penetrate  into  the  film, 
which,  nevertheless,  should  contain  a  sufficiently  dense 
amount  of  pigment  to  afford  a  full  measure  of  the  colour¬ 
ing  matter  needed  for  the  strong  dark  shadows  in  the 
developed  print. 

The  procedure  in  the  processes  under  consideration  is  in 
the  nature  of  a  reversion  to  the  early  days  of  pigment 
printing.  Poitevin  in  1855,  and  Pouncy  in  1858,  both  pro¬ 
duced  pigment  prints  developed  from  the  front;  whilst 
Blair  in  1863  brought  out  a  paper  having  a  translucent 
surface  composed  of  gelatine,  albumen,  and  a  pigment, 
which  makes  it  much  akin  to  what  is  now  known  as  the 
Artigue  Process.  To  Mr.  Alfred  Maskell  is  due  a  large 
amount  of  credit  for  reviving  in  England  an  interest  in 
this  rejuvenated  method  of  working  from  the  front  of  the 
film  ;  for  he,  in  1894,  lectured  on  and  demonstrated  the 
process  before  the  Salon  Conference,  and  thereby  spread 
the  knowledge  of  what  had  been  done,  since  1884,  by 
M.M.  Ladeveze  and  Artigue  in  the  direction  of  perfecting 
the  process. 

As  will  have  been  gathered  from  the  foregoing  remarks, 
there  are  several  modifications  of  the  paper  under  con¬ 
sideration  iin  use,  some  of  which  will  be  described  with 
as  much  detail  and  accuracy  as  is  possible  and  desirable. 
The  reader  must,  however,  remember  that  the  processes  are, 
as  regards  many  of  them,  at  the  date  of  writing  (April, 
1897)  in  a  transitory  condition.  Regarding  others,  the 
secret  of  the  manufacture  of  the  paper  is  not  disclosed,  and 
at  present  is  only  to  be  guessed  at,  for  it  cannot  always 
be  rightly  discovered.  The  same  remark,  in  some  instances, 
applies  to  the  method  of  developing. 

The  Artigue  Papier  Velours.— Of  all  the  more  or 
less  similar  papers  now  being  brought  to  the  front,  this 
is  probably  the  most  popular,  and  certainly  at  present 
far  the  easiest  to  work.  It  is  not  yet  manufactured  in 
England,  but  can  be  obtained  through  any  large  photo¬ 
graphic  dealer  in  its  unsensitised  condition.  It  will  be 
found  to  consist  of  a  fine-surfaced  white  paper  coated 
with  a  very  thin  black  film,  which  is  penetrable  by  light. 
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The  paper,  as  sent  out,  is  not  sensitised.  This  has  to  be 
accomplished  by  the  photographer.  The  task  is,  however, 
both  simple  and  short,  consisting  of  an  immersion  of  the 
paper  in  a  weak  solution  of  potassium  bichromate,  the 
strength  generally  employed  being  1  part  bichromate  to 
50  parts  of  water.  No  particular  care  is  called  for  except 
to  avoid  air-bubbles,  to  be  sure  the  surface  of  the  film  is  not 
touched  whilst  wet,  and  that  the  temperature  of  the  bath 
is  not  over  68deg.  Fahr.  The  time  of  immersion  is  stated 
to  materially  modify  the  sensitiveness  of  the  film,  the  grada¬ 
tion  and  speed  being  increased  by  a  longer  immersion  than 
normal,  which  may  be  taken  to  be  two  minutes.  It  has, 
however,  been  argued  as  regards  pigmented  colloids 
generally,  and  supported  by  experiments  by  Mr.  G.  H. 
James,  that  the  time  of  immersion  may  be  neglected, 
speed  and  scale  of  gradations  being  controlled  by  the 
strength  of  the  sensitising  solution.  A  strong  bath  means 
a  fast  printing  surface:  a  weak  bath  means  slow  printing 
with  an  increase  of  contrast. 

Whatever  the  time  of  immersion  may  be,  the  paper  is, 
when  taken  out,  hung  up  in  the  dark  to  dry,  and  printed 
from  as  soon  as  convenient  after  becoming  dry.  The  best 
and  usual  plan  is  to  sensitise  over  night  for  printing  on  the 
morrow.  At  the  same  time  the  sensitised  paper  will,  with 
care,  keep  good  for  some  time — a  week  or  more — depending 
upon  season,  atmosphere,  and  its  preparation. 

The  printing  is  performed  as  with  the  process  described 
in  Chapter  XIY. ,  an  actinometer  being  used  in  order  to 
judge  the  exposure.  The  speed  of  printing  is,  on  an 
average,  slightly  greater  than  with  the  older  “Carbon” 
process.  No  safe-edge  is  required,  nor  does  any  continuing 
action  go  on  between  printing  and  development. 

The  development  is,  in  a  considerable  measure,  akin  to, 
but  rather  more  difficult  than  is  the  case  with,  the  transfer 
(carbon)  process.  The  print  is  first  soaked  in  warm  water 
(temperature  about  8 5 deg.  to  90deg.  Fahr.).  Within  about 
twenty  seconds  a  ghost  image  will  appear ;  when  this 
happens  transfer  the  print  to  cold  water  (65deg.  Fahr.), 
from  which  it  should  be  taken  and  laid,  face  up,  on  a 
sheet  of  glass  measuring  an  inch  or  two  larger  in  width 
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and  breadth  than  the  print.  Have  ready  a  mixture  of 
specially  prepared  fine  sawdust  and  water,  so  compounded 
as  to  be  about  as  thick  as  pea-soup,  and  at  a  temperature 
approaching  70deg.  Fahr.  Pour  some  of  the  sawdust  and 
water  along  the  upper  edge  of  the  print,  so  that  a  stream 
of  the  mixture  runs  across  the  whole  of  its  face.  The  print 
can  now  be  rinsed  in  cold  water  (60deg.  Fahr.)  and,  if 
considered  finished,  alumed.  Should,  however,  the  print 
seem  to  require  further  “development,”  as  is  most  likely, 
it  can  be  subjected  to  repeated  doses  of  sawdust.  This 
field  for  judgment,  taste,  or  control,  is  perhaps  the  chief 
obstacle  to  the  widespread  popularity  of  the  process.  In 
our  days  the  demand  runs  very  strongly  in  the  direction 
of  printing  processes  which  are  in  a  sense  completely 
automatic,  and  in  which  the  finished  prints  are  incapable 
of  much  variation  in  colour,  tone,  or  strength  ;  wherefore 
the  Papier- Velours  is  practically  not  likely  to  be  extensively 
used  by  ordinary  amateurs,  or  for  the  matter  of  that,  by 
professionals.  Nevertheless,  given  a  fair  measure  of  artistic 
temperament  and  training,  the  Papier- Velours  will  produce 
prints  which  are  capable  of  a  much  better,  much  truer,  and 
more  pictorial  rendering  of  subjects  than  probably  any  of 
the  printing  processes  as  yet  discussed  in  these  pages.  On 
the  other  hand,  with  it  one  cannot  turn  out  highest  possible 
results  by  the  score. 

Development  complete,  the  print  is,  after  washing, 
finished  by  a  quarter  of  an  hour’s  bath  in  a  5  per  cent, 
alum  solution,  which  is  used  for  the  same  purposes  as  with 
the  transfer  paper,  viz.,  to  harden  the  film  and  dissolve  out 
the  free  bichromate  salt.  A  rinse  in  cold  water  completes 
the  procedure.  Various  means  of  specially  controlling  the 
character  of  the  resultant  image  are  available,  chief  amongst 
which  is  the  use  of  a  soft  brush.  To  obtain  plucky  prints 
fully  expose,  using  a  thin,  hot  developer ;  for  soft  effects, 
do  the  reverse. 

Mr.  Maskell  recommends  as  the  most  convenient  vessel 
with  which  to  apply  the  sawdust  and  water  an  ordinary 
coffee-pot,  the  developer  being  poured  on  to  the  upper 
edge  of  the  print,  and  allowed  to  run  down  into  any 
convenient  receptacle — perhaps  a  common  rectangular 
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“wash-tub  ”  is  as  good  as  anything  not  specially  made  for 
the  purpose.  The  kind  of  thing  meant  is  as  shown  in 
Fig.  29.  The  “  tub  ”  is  of  common  wood  and  can  be 
purchased  cheaply,  G  G  G  is  a  sheet  of  glass  supported,  if 
necessary,  at  S  S,  but  in  practice  it  will  often  be  found  con¬ 
venient  to  rest  the  upper  part  of  the  glass  on  the  side  of 
the  tub  and  let  the  lower  be  supported  upon  something 
•standing  at  the  bottom  of  the  tub.  At  C  C  are  two  clips 
which  hold  the  paper  firm  whilst  the  stream  of  sawdust 
and  water  is  poured  on.  The  sawdust,  it  should  be  added, 
is  obtainable  where  the  paper  is  got,  and  can  be  used  over 
and  over  again. 

The  Gum  Bichromate  Process.— Perhaps  this  should  be 
headed  “Processes,”  for  the  methods  by  which  this  class 


Fig.  29. 


of  paper  is  prepared  seem  to  vary  greatly,  although  no 
doubt  all  the  variations  depend  upon  the  principles 
expounded  by  Mr.  Pouncy. 

For  the  following  statement  of  the  theory  and  practice 
of  the  process  I  am  indebted  to  Mr.  F.  P.  Wratten, 
A.R.C.S.,  whose  recent  researches  in  this  particular 
department  of  photographic  printing  make  his  remarks 
unusually  valuable. 

The  method  of  pigment  process-printing,  known  as  the 
gum  bichromate  process,  is,  perhaps,  the  most  fascinating 
and  wayward  of  all  procedures  connected  with  the  Art  of 
Photography.  By  its  use  the  finest  gradations  of  tone 
are  possible,  effects  being  obtainable  which  cannot  be 
approached  by  any  other  known  method  of  working.  It 
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is  wayward  in  the  sense  that  it  is  practically  impossible 
to  get  two  identical  prints  from  the  same  negative,  and 
that  the  most  experienced  worker  cannot  tell  exactly 
what  result  he  will  get  until  he  has  finished  developing 
the  print. 

The  process  lends  itself  readily  to  local  modifications  of 
the. proof  ;  brush-work,  jets  of  steam,  and  other  manipula¬ 
tory  devices,  rendering  the  image,  if  the  preparation  and 
printing  of  the  paper  have  been  successful,  entirely  subject 
to  the  taste  and  fancy  of  the  worker. 

It  is  remarkable,  when  one  considers  the  beauty  of  the 
process,  how  little  it  has  been  improved  upon  since  its 
introduction  by  Mr.  John  Pouncy  in  1859.  Such  was  the 
degenerate  taste  of  those  pre-Salonic  days,  that  though 
results  were  obtained  then  almost  equal  to  anything  that 
has  been  obtained  since,  yet  the  introduction  of  the 
albumenised  silver  paper  caused  the  bichromated  gum 
process  to  fall  into  desuetude,  and  it  was  not  until  the 
last  four  or  five  years  that  it  has  been  revived.  Now, 
however,  it  bids  fair  to  take  the  leading  place  amongst 
methods  adapted  to  the  pictorial  rendering  of  the  varied 
aspects  of  Nature. 

Pouncy’ s  Procedure.— The  following  are  the  original 
directions  of  Mr.  Pouncy,  and  they  form  perhaps  the  best 
introduction  to  the  practical  working  of  his  process : — 

1.  Prepare  a  saturated  solution  of  bichromate  of  potash. 

2.  Prepare  an  aqueous  solution  of  gum  arabic,  about  the 
consistency  of  varnish. 

3.  Prepare  vegetable  carbon  by  grinding  it  with  a  muller 
on  a  paint  stone,  or  slab,  in  the  same  manner  that  a 
painter  grinds  his  colours  ;  and  be  careful  that  it  is  ground 
very  fine.  It  is  to  be  ground  with  water. 

4.  Mix  together  equal  parts  of  solutions  1  and  2,  say, 
4dr.  of  each  to  the  ounce,  and  then  add  ldr.  of  No.  3. 

5.  Stir  the  whole  well  together  with  a  glass  rod,  and 
strain  it  through  the  finest  muslin  that  can  be  obtained. 

6.  Now  apply  the  prepared  solution  in  the  following 
manner  :  —  Lay  the  paper  face  uppermost  on  a  glass 
slab,  or  a  very  level  and  smooth  board ;  the  glass  is 
the  better  of  the  two.  Commence  coating  freely  with  a 
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broad  camel-hair  brush,  laying  on  a  copious  supply  over 
the  whole  surface,  and  then  allow  the  paper  to  absorb 
the  mixture  for  about  two  minutes. 

7.  This  done,  remove  the  superfluous  liquid  thus : — 
Take  a  painter’s  4in.  hog’s-hair  “softener”  and  work  it 
regularly  over  the  paper,  with  an  alternate  vertical  and 
horizontal  motion,  until  the  whole  presents  a  smooth, 
even  surface,  partially  dry.  The  drying  may  then  be 
completed  by  the  fire.  The  preparation  of  the  paper 
should  be  carried  on  by  gas-light. 

8.  Expose  in  the  usual  way,  varying  the  time  according 
to  light,  say,  about  four  or  five  minutes  in  the  sun,  and 
from  ten  to  fifteen  minutes  in  the  shade.  This,  however, 
will  be  affected  by  the  intensity  of  the  negative,  time 
of  year,  etc. 

9.  On  removal  from  the  pressure  frame,  lay  the  picture 
face  downwards  in  a  flat  dish  of  clean  water,  taking  care 
to  exclude  all  air-bubbles.  The  time  of  soaking  may  be 
roughly  stated  at  from  five  to  six  hours. 

Comments. — It  may  be  observed  here  that  when  the 
high  light  of  the  picture  appears  soon  after  immersion,  the 
operator  may  conclude  that  he  has  under-exposed,  or 
that  his  gum  arabic  is  too  thick,  which  last  fault  may  be 
corrected  by  the  addition,  of  a  little  more  bichromate.  It 
is  preferable  to  find  the  picture  developing  evenly  all  over. 
Each  picture  must  be  developed  in  a  separate  dish,  and 
finally  washed  under  a  gentle  stream  of  clean  water  from 
a  tap  or  a  lip-cup.  Should  the  margin  be  not  quite  clean, 
pass  a  camel-hair  brush  carefully  over  it  before  rinsing 
from  the  tap,  and,  if  needful,  over  any  parts  of  the  picture  ; 
but  the  best  results  are  obtained  by  soaking  only. 

The  following  working  hints  and  formulae  will  perhaps 
prove  useful : — 

Colours. — The  colours  best  adapted  for  practical  work 
with  the  gum  bichromate  process  are  mixtures  of  red  ochre, 
umber,  and  yellow  ochre.  These  may  be  obtained  at  any 
oil-shop.  For  black,  use  the  finest  Paris  black  (obtained 
of  any  printer’s-ink  sellers),  which  should  be  prepared  by 
grinding  with  a  muller  as  directed  by  Mr.  Pouncy.  The 
ochres  and  umber  should  be  freed  from  coarse  particles  in 
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the  following  way  : — Stir  np  with  water  in  a  tall  jug,  allow 
to  settle  for  thirty  seconds,  then  pour  off  the  supernatant 
liquid  on  to  a  piece  of  nainsook  stretched  across  the  mouth 
of  a  jar;  the  water  runs  off  leaving  the  colour  in  the  form 
of  a  paste.  It  should  be  kept  so  in  a  corked  bottle  ready 
for  use,  as  if  allowed  to  dry  it  cakes.  The  preparation  of 
the  pigments  for  gum  bichromate  work  as  above  described 
was  first  suggested  by  Mr.  J.  Packham,  F.R.P.S. 

Gum. — Use  the  finest  gum  arabic.  Do  not  in  the  course 
of  dissolving  heat  the  water  beyond  150deg.  Pahr. ,  or  the 
gum  may  partially  decompose.  When  dissolved,  strain 
through  muslin,  to  get  rid  of  foreign  matter. 

Preparation  of  the  Paper. — The  papers  most  suitable 
are  those  which  combine  strength  with  a  somewhat 
roughened  surface.  Michallet  paper,  various  papers  by 
Van  Gelder  (specimen  book  may  be  had  of  Messrs. 
Grosvenor,  Chater  and  Co.),  and  Papier  Belleville  are 
excellent. 

The  paper  should  be  sized  before  use.  The  following 
is  the  best  size  known  : — Take  a  solution  of  hard  gelatine 
1  to  60,  and  add  to  every  60oz.  of  the  solution  7c.  c.  of  a 
1  per  cent,  chrome  alum  solution.  Heat  to  120deg. 
Fahr.,  dip  the  paper,  and  hang  up  to  dry. 

Coating  the  Paper. — This  operation  should  be  carried 
out  by  gas-light.  Pin  a  sheet  of  the  paper  down  to  a 
drawing-board,  then  take  equal  parts  of  a  solution  of  gum 
arabic — 2oz.,  in  water  3oz. — and  of  a  saturated  solution  of 
potassium  bichromate.  Add  sufficient  pigment  to  make  a 
mixture  such  that  a  thin  coating  of  it  spread  on  paper 
shall  appear  decidedly  translucent  when  examined  by 
transmitted  light.  Thoroughly  mix  the  pigment  with  the 
solution,  then  filter  through  muslin.  Apply  to  the  paper 
as  directed  by  Pouncy. 

The  paper  may  be  dried  by  the  fire,  or  be  allowed  to  dry 
spontaneously,  the  latter  being  preferable.  If  dried  by  the 
fire,  it  is  an  improvement  to  have  an  acid  present  in  the  gum 
mixture  ;  thus  use  equal  parts  of  the  following  solution  : 

Gum  arabic  ...  ...  ...  ...  ...  2oz. 

Citric  acid  ...  ...  ...  ...  ...  -Joz. 

Water  ...  ...  ...  ...  ...  ...  15oz. 
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and  of  a  saturated  solution  of  gum  bichromate.  The  acid 
accelerates  the  printing,  and  tends  to  give  greater  clearness 
in  the  whites. 

Printing. — The  printing  is  best  done  by  strong  diffused 
daylight,  though  with  dense  negatives  it  may  be  carried  on 
in  direct  sunlight.  It  is  a  more  certain  method  to  over¬ 
print  and  develop  by  means  of  hot  water  than  to  normally 
print  and  develop  with  cold  water :  one  is  not  so  likely  to 
be  subjected  to  the  annoyance  of  first  seeing  the  half-tone 
develop  nicely,  and  then  vanish  when  one  slightly  raises 
the  temperature,  in  order  to  get  detail  in  the  shadows. 
By  looking  through  the  print  the  progress  of  the  printing 
can  be  perceived.  Take  the  printing  considerably  beyond 
the  time  necessary  to  print  the  high  lights  ;  the  exact  time 
will  be  learnt  by  experience,  and  depends  to  a  large  extent 
upon  the  paper  itself. 

When  the  printing  appears  sufficient,  immerse  in  water 
of  75deg.  Fahr.,  for  fifteen  minutes;  if  development  is  then 
taking  place,  accelerate  by  running  a  gentle  stream  of  tap 
water  over  the  print.  If  the  paper  does  not  develop,  raise 
the  temperature  gradually  till  it  begins,  and  then  continue 
development  5deg.  below  that  temperature.  The  print 
may  be  supported  on  a  piece  of  glass  and  the  water  poured 
over  it  from  a  cup.  It  is  best  to  use  plain  water  for 
development,  expedients  such  as  Artigue  sawdust,  or 
cotton-wool,  having  a  prejudicial  effect  on  the  more 
delicate  tones.  The  paper  should  be  finally  immersed  in 
an  alum  bath,  and  then  washed  and  dried. 

Modifications  in  Procedure. — Although  the  directions 
given  by  Mr.  F.  P.  Wratten  in  the  foregoing  notes  are 
ample  for  the  guidance  of  anyone  who  may  wish  to  try  his 
hand  at  the  gum -bichromate  printing  process,  and  although, 
as  I  can  testify,  the  procedure  he  advocates  is  capable  of 
producing  very  charming  prints,  I  append  a  resume  of 
certain  variations  in  the  preparation  and  treatment  of  this 
species  of  sensitised  paper. 

First  we  have  that  of  Mr.  Henneberg,  who  will  be 
remembered  as  the  exhibitor  of  several  striking  prints  in 
last  year’s  Salon.  Briefly  stated,  his  experiments  led  him 
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to  the  conclusion  that  a  larger  proportion  of  gum,  and  a 
colder  development  than  is  elsewhere  advocated,  is  desirable. 
Thus  a  40  per  cent,  solution  of  gum  arabic  and  a  saturated 
one  of  potassium  bichromate  are  mixed  in  about  the  pro¬ 
portion  of  1  part  gum  solution  to  2  parts  of  bichromate. 
The  order  of  mixing  is  to  first  incorporate  the  pigment 
with  the  gum  and  then  add  the  bichromate.  As  an  indica¬ 
tion  of  the  correct  amount  of  gum,  Mr.  Henneberg  advises 
that  an  unexposed  strip  of  dry  paper  should  be  placed  in  cold 
water  for  thirty  minutes;  if  at  the  end  of  that  period  all  the 
coating  is  not  dissolved  off,  the  amount  of  gum  is  deficient. 

The  coating  of  the  paper  should  be  determined  by 
the  character  of  the  subject  to  be  printed.  For  a  sub¬ 
ject  with  coarse  or  bold  contrasts  a  thicker  covering  is 
called  for  than  where  a  delicate  picture  is  aimed  at. 
As  a  criterion  of  correct  printing,  the  high  lights  should 
appear  within  half-an-hour,  by  simply  soaking  the  print  in 
cold  water,  otherwise  over-exposure  has  ensued.  Develop¬ 
ment  is  completed  by  a  variety  of  expedients  for  washing 
the  surface  of  the  print,  which  is  supported  upon  a  flat 
sheet  of  wood,  or  other  material.  Thus  water  at  various 
temperatures  is  availed  of,  a  spray  producer — one  with  a 
double  ball  action — being  employed  to  apply  a  stream  of 
water  to  such  parts  as  require  to  be  lightened. 

A  thin,  rather  soft  negative  having  perfectly  clear 
shadows  is  recommended.  Where  a  separate  sky  is  to  be 
printed  in,  the  print  may,  after  drying,  be  re-coated  with 
the  gum  bichromate,  re -exposed  under  a  cloud  negative 
(the  landscape  being  of  course  masked),  and  developed 
again.  It  was  by  this  means  that  the  prints  in  two 
colours  by  Henneberg  in  the  1896  Salon  were  obtained. 

Some  attention  should  be  given  to  the  kind  of  paper  and 
to  the  make  of  pigment  employed :  thus  the  foreign  experi¬ 
mentalists  declare  Whatman’s  and  other  English  papers 
are  less  suitable  than  certain  foreign  makes.  Those  re¬ 
commended  before  by  Mr.  Wratten,  or  the  '‘Montgolfier” 
paper  used  by  Mr.  Demachez  are  suitable,  as  also  are  the 
drawing-papers  made  by  Schleicher  and  Schull.  This 
question  of  paper  deserves  more  attention  from  experi¬ 
menters.  Certain  of  the  English  makes  appear  to  be  at 
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least  as  suitable  as  any  of  the  Continental  ones.  In  any 
case,  a  close-grained,  more  or  less  rough-surfaced  paper 
should  be  chosen,  and  should  be  given  a  preliminary  coat 
of  a  3  per  cent,  solution  of  starch  in  water. 

As  regards  colours,  Winsor  and  Newton’s  or  other  good 
makes  of  moist  water-colours — preferably  those  in  tubes — 
are  most  reliable  and  convenient  for  those  who  do  not  care 
to  grind,  and  otherwise  prepare,  their  own  pigments.  The 
beginner  is  advised  to  keep  to  black,  say,  lamp-black,  or 
ivory  black.  Next  in  ease  of  working  are  the  blues,  indigo 
and  Prussian,  less  easy  being  the  browns. 

Regarding  the  gum  to  be  used,  some  difference  of  opinion 
prevails.  Ordinary  gum  arabic,  special  white  gum,  and 
gum  acacia,  all  have  their  advocates.  Again,  whilst  some 
advise  that  a  preservative  should  be  added  to  the  gum  to 
keep  it  '  sweet,”  others  state  that  the  staler  and  more 
mouldy  it  becomes,  the  greater  the  sensitiveness  of  the 
resulting  coating.  In  any  case  the  gum  should  be  filtered 
before  using. 

Whatever  the  pigment  or  the  gum  employed  the  working 
procedure  may  be  as  follows  Use  about  equal  quantities 
of  gum  in  solution  and  of  potassium  bichromate ;  pour 
the  gum  into  any  convenient  vessel,  gradually  add  the 
moist  water-colour,  and  thoroughly  mix  ;  finally  stir  in  the 
bichromate. 

The  critical  operation  is  to  decide  whether  a  given  mixture 
has  too  much  or  too  little  gum.  To  test  which  experi¬ 
mentally  coat  a  small  bit  of  paper ;  when  dry,  the  surface 
should  show  a  ‘  ‘  dull  lustre.  ’  ’  If  the  coating  dries  with 
decidedly  shiny  glaze,  too  much  gum  is  indicated  ;  if,  on 
the  other  hand,  the  surface  is  much  sunken  in,  the  gum  is 
insufficient.  (See  also  Henneberg’s  test,  before  noted.)  In 
the  former  case  on  development  the,  image  washes  off,  in 
the  latter  the  half  lights  of  the  shadows  refuse  to  wash 
off ;  hence  the  proportion  of  gum  is  a  useful  means  of  con¬ 
trolling  gradation. 

The  coating  is  performed  in  yellow  light — or  gas-light — 
by  means  of  a  flat  brush,  fully,  but  not  over  fully,  charged 
with  the  solution,  which  must  be  so  applied  that  the  paper 
can  be  seen  through  the  partly  translucent  film.  In  order 
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that  this  may  be  as  even  as  possible,  directly  the  paper  is 
coated  the  coating  is  smoothed,  and  thereby  made  more 
even,  by  being  brushed  over  with  a  badger-hair  softener 
such  as  is  used  by  oil  painters.  This  done,  the  paper 
should  be  quickly  dried  by  artificial  heat. 

As  regards  the  time  of  printing  called  for,  this  depends 
upon  a  variety  of  factors  ;  but  it  may  be  taken  that  the 
printing  is  in  rapidity  directly  as  the  proportion  of  bi¬ 
chromate,  and  as  the  actinic  translucency  of  the  pigment 
employed.  Thus  with  a  large  proportion  of  gum  longer 
printing  is  called  for  than  otherwise.  Again,  blues  print 
quicker  than  blacks ;  and  these  in  their  turn  are  faster 
than  browns.  Thus,  if  in  a  given  light  a  blue  image  took 
ten  minutes,  a  black  would  need  twenty  minutes,  and  a 
brown  about  forty  minutes,  or  more. 

To  develop :  the  print  should,  in  yellow  or  gas  light,  be 
soaked  in  changes  of  cold  water  until  the  free  bi-chromate 
is  washed  out ;  this  is  known  by  the  water  ceasing  to 
be  tinged  yellow.  During  this  soaking,  the  high  lights 
should  begin  to  appear ;  in  about  five  minutes,  in  the 
course  of  which  the  dish  should  be  rocked,  add  warm 
water  gradually,  as  seems  called  for,  and  continue  ac¬ 
celerating  the  development  by  raising  the  temperature  of 
the  bath.  After  a  time,  the  print  should  be  finished  off  by 
placing  it  upon  a  sheet  of  glass,  zinc,  or  other  material, 
and  continuing  development  as  with  the  transfer  pigment 
process.  Should  there  have  been  over-exposure,  the 
development  will  probably  hang  fire,  in  which  case 
recourse  may  be  had  to  the  sawdust  and  water  already 
described  for  use  with  the  Artigue  Papier- Velours.  Some 
practitioners  ‘‘help”  the  print  by  means  of  soft  brushes, 
which  are  employed  to  remove  superfluous  deposits  in  the 
shadows,  or  elsewhere.  In  order  to  do  this,  the  print 
should  be  re-immersed  in  water  to  the  depth  of  about  a 
quarter  of  an  inch. 

The  photographer  who  uses  the  foregoing  paper,  know¬ 
ing  what  pigments  have  been  employed  in  its  manufacture, 
is  the  more  easily,  and  more  successfully,  able  to  retouch 
or  work  up  the  print,  by  using  the  self-same  mixture 
without  the  bichromate. 
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In  conclusion,  the  experimenter  in  this  newest  of  all 
printing  methods  is  advised  to  keep  as  many  of  the  factors 
which  go  to  the  making  of  the  print  constant ;  that  is  to 
say,  he  should  use  one  kind  of  paper,  pigment,  and  mix* 
ture,  and  experiment  with  one  negative  of  suitable  charac¬ 
ter.  As  regards  exposure,  which  is  liable  to  enormously 
influence  the  resultant  print  without  the  photographer 
suspecting  it,  I  can  only  once  more  strongly  advise 
measuring  the  light  action  with  an  actinometer,  and  giving 
prints  from  the  same  negative  a  series  of  different  ex¬ 
posures.  Let  me  add  that  an  over-exposure  seems  less 
harmful  than  an  under-exposure. 

A  New  System  of  Coating  Gum  Bichromate  Paper. 
— Since  the  foregoing  particulars  were  written  a  notable 
step  forward  in  the  method  of  preparing  the  light  sensitive 
surface  of  the  gum  bichromate  paper  has  been  published, 
which  adds  considerably  to  the  certainty  with  which  results 
are  attainable. 

All  who  have  hitherto  attempted  to  print  with  the  gum 
bichromate  paper  are  aware  of  the  annoying  vagaries  of  the 
process.  Hard  prints,  stained  high  lights,  a  coating  which 
during  the  drying  of  the  print  is  apt  to  run  together  and 
blot  out  the  needful  form  and  detail  of  the  image,  are  but 
a  few  of  the  vexatious  troubles  which  are  capriciously 
present.  These  have  been  to  a  large  extent  overcome  by 
the  expedient  which  Messrs.  Maskell  and  Demachy,  in 
their  lately  published  little  book  on  “  Photo- Aquatint,  ” 
describe,  and  which  consists  in  coating  the  paper  first 
with  a  10  per  cent,  solution  of  potassium  bichromate, 
followed  by  a  coating  of  pigmented  gum. 

A  further  advantage  which  accompanies  this  last  suggested 
method  of  preparing  the  paper,  is  a  considerable  increase  in 
the  sensitiveness  of  the  printing  surface.  Some  claim  that 
the  sensitiveness  is  three  times  as  great  as  with  the  former 
method  of  coating  the  paper.  The  writer  estimates  the  sen¬ 
sitiveness  of  the  new  to  the  old  makes  of  paper  as  2  to  1. 

Messrs.  Maskell  and  Demachy’s  directions  are  brief  but 
explicit,  although  evidently  not  final.  They  advise  that 
the  paper  should  be  soaked  for  about  two  minutes  in  a  10  per 
cent,  solution  of  potassium  bichromate.  When  perfectly 


136 


PHOTOGRAPHIC  PRINTING  PROCESSES. 


dry,  a  20  per  cent,  solution  of  gum,  mixed  with  as 
much  pigment  as  is  found  requisite,  is  applied  in  the 
manner  already  described,  i.e.,  by  means  of  a  fan-shaped 
hog’s-hair  brush  followed  by  a  “badger  sweetener”  to 
soften  and  equalise  the  coating. 

Paper  so  prepared  may  be  impregnated  with  the  bi¬ 
chromate  for  weeks  before  being  used,  providing  it  is  not 
exposed  to  much  light.  The  liability  to  deterioration  only 
supervenes  when  the  pigmented  gum  is  applied. 

Development  follows  the  usual  course. 

Modifications  of  the  New  System. — As  suggested  in 
the  preceding  paragraphs,  Messrs.  Maskell  and  Demachy’s 
departure  is  but  the  beginning  of  a  fresh  series  of  improve¬ 
ments.  It  is  too  early  to  discuss,  or  epitomise,  all  the 
modifications  which  have  been  tried.  Of  those  which  have 
come  under  the  writer’s  notice,  the  most  valuable  seems  to 
be  the  method  of  procedure  adopted  by  Mr.  Packham,  viz., 
instead  of  soaking  the  paper  in  a  10  per  cent,  bath  he  uses  a 
hot  saturated  solution  of  potassium  bichromate,  in  which  the 
paper  is  immersed.  When  dry,  the  minute  crystals,  which 
will  have  formed  upon  the  surface,  are  brushed  off,  and  the 
paper,  which,  originally  white,  is  now  of  a  pale  mustard 
colour,  is  put  by  ready  for  coating  with  the  pigmented 
gum.  An  innovation  in  development  is  the  use  of  water 
at  212deg.  Fahr.,  instead  of  the  maximum  advised  by  Mr. 
Masked,  viz.,  lOOdeg.  Fahr.  The  results  indicate  that,  by 
adopting  Mr.  Packham’s  methods,  prints  having  consider¬ 
able  sharpness  and  vigour  are  producible. 

Concluding  Remarks. — Many  variations  in  utilising  the 
promising  possibilities  of  the  gum  bichromate  processes 
will  no  doubt  occur  to  the  student,  to  whom  a  fascinating 
field  of  experimental  research  is  opened  up.  To  those  who 
intend  to  familiarise  themselves  with  the  processes  above 
described,  no  better  first  step  could  be  taken  than  the  follow¬ 
ing  : — Impregnate  a  sheet  of  not  too  smooth,  but  neverthe¬ 
less  even  grained,  paper  with  potassium  bichromate  ;  paint 
on  (no  great  evenness  is  called  for)  a  mixture  of  gum  and 
pigment  of  a  suitable  consistency  ( see  ante) ;  when  dry,  pro¬ 
ceed  to  print  through  the  hack  of  the  prepared  paper. 
Develop  with  hot  water. 


CHAPTER  XYI. 


FACING,  BACKING,  AND  MOUNTING. 

Prints  may  be  finished  with  a  surface  which  is  either 
(1)  natural,  (2)  matted,  (3)  burnished  or  glazed. 

Not  all  papers  are  susceptible  to,  or  suitable  for,  either 
matting  or  burnishing,  and  in  any  case  the  treatment 
required  by  different  makes  of  paper  is  somewhat  varied. 
By  “  natural  finish,  ’  ’  is  meant  that  which  the  paper  possesses 
when  merely  mounted,  without  any  attempt  being  made  to 
alter  the  normal  character  of  the  surface  of  the  print.  As 
a  general  rule,  the  surface  of  a  paper  is  best  left  alone, 
reliance  for  any  desired  finish  being  as  far  as  possible  placed 
upon  the  paper  having  either  a  rough  or  a  fine  texture.  Thus 
with  bromide  paper  one  has  a  choice  of  smooth,  matt, 
rough,  and  extra  rough  surfaces.  A  similar  but  rather 
more  restricted  selection  is  available  with  platinotype, 
“  carbon,”  and  silver  print-out  papers.  None  the  less  it  is 
impossible  to  deny  that  many  a  time  a  print  is  distinctly 
improved  by  being  on  the  one  hand  matted,  or,  on  the 
other,  enamelled. 

Without  entering  deeply  into  the  aesthetics  of  surface,  it 
will  suffice  for  the  present  purpose  to  lay  down  the  general 
maxim  that  fineness  of  surface  should  be  proportionate  ta 
the  size  of  (a)  the  print,  and  ( b )  the  details  upon  which 
the  interest  may  depend.  In  any  case  admirers  of  pic¬ 
torial  art  invariably  prefer  a  surface  not  glazed ;  whilst 
those  who  value  photography  for  its  elucidation  of 
matters  of  scientific  fact  give  their  preference  to  a  highly 
enamelled  print. 

The  reasons  for  these  preferences  are  not  far  to  seek. 
With  a  glazed  surface  the  idea  of  distance  is  largely 
destroyed,  and  the  illusion  whereby  depth  and  form  arc 


138 


PHOTOGRAPHIC  PRINTING  PROCESSES. 


suggested  to  the  eye  is  to  some  extent  done  away  with*.  A 
roughened  surface  does  not,  as  it  were,  interpose  a  definite 
barrier  between  the  picture  and  the  beholder.  Moreover, 
the  more  or  less  fine  granular  surface  of  the  paper,  by 
breaking  up  the  light  reflected,  greatly  helps  in  the  simu¬ 
lation  of  the  conditions  found  in  Nature,  where  light  and 
shade  are  not  confused  with  vexatious  surface  reflections. 

On  the  other  hand,  a  highly  glazed  surface  is  beyond 
question  best  fitted  to  bring  out  every  scrap  of  detail  which 
has  been  impressed  upon  the  negative ;  hence,  where  the 
the  object  in  view  is  to  present  as  many  facts  as  possible, 
by  all  means  burnish  the  photograph  to  the  highest  possible 
■degree. 

It  does  not  follow  that  the  photographer  who  desires  his 
print  to  possess  pictorial  art  quality  should  adopt  a  paper 
which  is  as  rough  as  can  be  got,  for,  as  already  stated,  this 
roughness  ought  to  be  proportionate  to  the  size  of  the  print. 
Other  things  being  equal,  a  print’s  dimensions  regulate,  or 
should  do,  the  distance  at  which  the  beholder  stands  when 
he  is  looking  at  it.  Now,  apart  from  the  question  of  the 
■sacrifice  of  detail  which  follows  the  use  of  very  rough¬ 
surfaced  paper  for  the  printing  of  a  small  picture,  under 
such  circumstances  the  grain  of  the  paper  must  needs  be 
unpleasantly  obtrusive  when  the  print  is  viewed  from  its 
proper  distance.  Hence  one  may  safely  lay  down  the  rule 
that  no  paper  shall  be  used  of  which  the  grain  is  recognis¬ 
able  at  the  normal  distance  for  viewing  a  print. 

What,  it  may  be  asked,  is  a  normal  or  correct  distance  ? 
Apart  from  all  questions  of  abnormal  sight,  the  correct 
distance  has  been  given  as  the  equivalence  of  that  of  the 
lens  when  the  negative  was  taken.  Thus,  if  a  lens  whose 
focal  length  is  6in.  be  employed  to  obtain  a  print  measur¬ 
ing,  say,  2|in.  by  Sin.  one  should  view  the  print  from 
a  distance  of  6 in. ,  which  is  equal  to  twice  the  print’s 
longest  dimension.  Hence  if  the  same  negative  be  enlarged 
to  5ft.  by  6ft.  the  proper  standpoint  would  be  12ft.  away. 

The  foregoing  is,  without  doubt,  often  a  very  useful 
method  of  deciding  upon  a  critical  standpoint  for  viewing  ; 
but,  obviously,  however  much  there  may  be  as  regards 
theory  to  recommend  the  expedient,  in  practice  it  cannot 
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always  be  followed.  Thus  on  the  one  hand  a  Bin.  lens 
will  cover  a  f -plate.  Again,  a  pinhole,  whose  distance 
from  the  plate  may  not  exceed  2in.,  might  cover  the  same 
size.  In  these  cases  it  would  obviously  be  a  physical 
impossibility  to  apply  the  above  rule.  Again,  with  a 
telephoto  or  similar  combination  the  length  of  focus  is  so 
great  that  a  f-plate  print  would  be  grotesquely  too  far 
away  for  the  proper  examination  of  a  reasonable  amount 
of  its  finer  detail. 

Perhaps  for  ordinary  purposes  the  distance  from  which 
to  view  a  print  may  be  reckoned  as  being  once  to  twice 
the  length  of  the  picture’s  diagonal.  With  a  5 -plate  twice 
the  diagonal  may  be  taken  (say  10in.).  With  ^ -plate  or 
whole-plate  take  If  the  diagonal  with  10  by  8;  multiply 
the  diagonal  by  1J.  In  any  case,  whatever  the  distance 
adopted  for  the  point  of  sight,  when  you  stand  before  your 
print,  and  see  all  the  detail  which  you  mean  should  be 
visible,  the  grain  of  the  paper  should  not  be  discernible. 

Matting. — The  papers  which  best  lend  themselves  to 
this,  and  which  most  frequently  call  for  such  treatment,  are 
those  known  as  silver  papers,  such  as  gelatino-chloride, 
collodio-chloride,  albumenised,  and  bromide  papers.  As  re¬ 
gards  all  these,  paper  is  procurable  for  printing  on  which 
is  sent  out  ready  matted.  That  is  to  say,  the  paper 
has  a  dull,  finely  granulated  surface  which  is  entirely  free 
from  glaze.  This  is  often  very  convenient  to  use,  as  saving 
both  time  and  trouble.  But  where  results  of  the  highest 
technical  quality  are  aimed  at,  the  ready-matted  paper 
should  be  avoided,  for  not  only  is  there,  especially  with 
small  prints,  a  noticeable  loss  of  detail,  but  the  finished 
print  is  apt  to  be  distinguished  by  a  not  attractive  sunken -in 
appearance. 

Where  an  ordinary  smooth  or  glazed  surface  is  in  the 
first  instance  printed  upon,  it  can  well  be  imagined  that  the 
detail  is  ever  so  much  more  sharply  imprinted  ;  and,  more¬ 
over,  the  image  is  formed  mainly  upon  the  very  top  of  the 
face  of  the  paper.  The  subsequent  alteration  which  follows 
matting  is  merely  a  physical  one ;  the  image  is  as  much  as 
ever  on  the  surface,  as  sharp  as  ever,  but  the  surface  itself, 
instead  of  being  smooth,  is  roughened. 
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Fortunately  no  very  great  difficulty  is  met  with  in  the 
process  of  matting.  Take  the  case  of  gelatino-chloride 
paper.  The  finished  print  may  be,  if  hardened  by  means 
of  alum,  formalin,  or  other  means,  taken  direct  from  the 
washing  water  and  straightway  applied  to  a  sheet  of 
ground-glass,  or  other  roughened  surface.  Where,  how¬ 
ever,  the  paper  has  not  been  specially  hardened,  the  print 
should  be  first  allowed  to  dry  ;  when  quite  dry,  it  is  re¬ 
wetted  and  squeegeed.  In  any  case,  this  drying  and  re¬ 
wetting  is  a  wise  precaution,  and  hardening  is  also  advised. 

Squeegeeing  is  performed  as  follows  : — The  print  being 
face  downwards  in  a  dish  of  water,  a  suitably  prepared 
sheet  is  slid  under  the  print ;  the  two  are  then  drawn  out 
(see  page  117),  and  complete  contact  is  ensured  between  the 
two  surfaces  by  means  of  a  rubber  squeegee,  vigorously 
applied  to  the  back  of  the  print.  In  performing  this  opera¬ 
tion,  it  is  usually  advisable  to  interpose  a  sheet  of  india- 
rubber  or  American  cloth  between  the  back  of  the  print  and 
the  squeegee.  If,  through  the  presence  of  enclosed  air 
or  water,  any  small  patches  of  paper  are  not  in  contact, 
those  particular  portions  will  differ  from  the  rest. 

In  matting  various  surfaces  are  employed,  most  in  favour 
being  either  ground-glass  or  prepared  xylonite  sheets.  The 
former  differs  a  good  deal  in  the  size  and  regularity  of  its 
grain.  For  most  purposes,  a  fine  grain  is  advisable.  The 
xylonite  or  celluloid  sheeting  is  often  preferred  as  being 
cheaper,  more  durable,  and  more  compact. 

If  either  of  the  latter  substances  be  used,  rub  it  over 
with  1  part  of  ordinary  resin  ointment  to  9  parts  of  turps, 
after  which  polish.  Should  ground-glass  be  adopted,  it 
is  of  the  utmost  importance  that  the  glass  should  be 
perfectly  clean.  It  should  be  well  washed  in  clean  soap 
and  water,  followed  by  a  second  solution  in  water.  When 
dry,  a  little  vaseline  may  with  advantage  be  applied  to 
the  plate,  which  is  then  rubbed  until  the  vaseline  is  nearly 
cleaned  off. 

The  most  popular  application  to  glass  for  preventing  the 
permanent  adhesion  of  a  squeegeed  print  is  what  is  known 
as  “  French  chalk,”  which  is,  however,  not  chalk  at  all,  but 
a  kind  of  powdered  talc  derived  from  the  heavy  and  hard 
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lorm  of  silicate  of  magnesia.  It  is  probably  through 
amateurs  getting  hold  of  levigated  chalk,  instead  of  the 
above,  that  many  spoilt  prints  are  due. 

In  preparing  glass  with  the  powdered  talc,  or  French 
chalk,  the  glass  being  quite  clean  and  dry,  rub  the  talc 
over  the  whole  surface  with  a  piece  of  clean  flannel,  dust  off 
all  superfluous  talc  with  a  soft  camel-hair  brush,  and  the 
glass  is  ready  for  squeegeeing.  Before  leaving  the  subject 
of  matting,  let  me  add  that  any  bright  patches,  due  to  parts 
of  the  print  not  having  been  in  contact  with  the  roughened 
surface,  may  be  doctored  by  rubbing  the  face  of  the  print 
with  a  little  powdered  pumice-stone.  This  last  is  also 
often  used  where  it  is  desired  to  quickly  matt  an  ordinary 
print.  Some  of  the  powder  rubbed  on  with  a  circular 
motion,  by  means  of  the  finger-tips,  soon  turns  a  glazed 
print  into  a  dull-surfaced  one,  with  a  general  lowering 
of  tone. 

Enamelling  Prints. — A  brilliant  shining  surface  to 
prints  is  attained  by  squeegeeing  them  on  to  either  ordinary 
glass  or  on  to  sheets  of  ferrotype.  The  glass  must  be 
cleaned  and  talced  as  above  described.  The  ferrotype 
sheets  need  not,  as  a  rule,  be  talced  ;  but  should  they  be 
dirty,  or  the  surface  of  the  print  be  softer  than  usual,  there 
is  some  risk  of  sticking.  In  place  of  the  other  prepara¬ 
tions  recommended,  a  mixture  of  24gr.  of  spermaceti  wax 
incorporated  with  4oz.  of  benzine  may  be  used.  Cover 
the  glass  with  a  little  of  the  above,  applied  with  cotton¬ 
wool,  and  polish  off  with  a  soft  cloth. 

The  above  remarks,  primarily  referring  to  gelatino- 
chloride  paper,  are  also,  in  the  main,  applicable  to  bromide, 
collodion,  and  albumen  papers. 

“Carbon”  (photo  -  pigment  process  with  transfer) 
prints  may  be  given  a  matt  surface  by  rubbing  with 
cotton -wool  dipped  in  turps.  Or  a  brighter  surface  than 
that  yielded  by  the  ordinary  smooth  paper  is  attainable 
by  using  equal  parts  of  white  wax  and  turps  as  an 
encaustic  paste,  after  the  manner  of  burnishing  silver 
prints  with  a  hot  roller. 

Should  it  chance  that  a  gelatino-chloride  print  refuses  to 
strip  when  dry — and  all  prints  should  be  completely  dried 


142 


PHOTOGKAPHIC  POINTING  PEOCESSES. 


before  any  attempt  is  made  at  detaching  them  from  their 
support — use  moderate  warmth,  which  will  often  bring  away 
the  print.  If  this  fail,  lay  the  support  on  a  flat  horizontal 
surface,  and  rub  formalin  over  the  back  of  the  print  until 
the  whole  is  completely  saturated  ;  when  dry,  the  print 
will  strip. 

Backing  Prints.  —  Where  prints  —  more  especially 
gelatino-chloride  ones — have  been  squeegeed,  some  pre¬ 
caution  in  mounting  them  is  necessary  to  prevent  the 
surface  from  being  injured  by  damp,  or  by  direct  contact 
with  a  part  of  the  mountant.  Some  people  use  cut-out 
mounts,  and  are  satisfied  by  merely  touching  the  edges 
with  a  strong  starch,  gelatine,  or  “waterproof,”  mountant. 
This  is  hardly  a  satisfactory  method.  Another  expedient 


Fig.  30. 


is  to  stick  the  mount  on  to  a  previously  trimmed  print 
whilst  the  latter  is  squeegeed  down  to  the  glass.  This 
is  possible  with  a  neat  and  skilful  hand,  but  is  none  the 
less  a  very  uncertain  practice.  Best  of  all  is  to  paste 
upon  the  back  of  the  untrimmed  print,  when  it  has 
been  squeegeed  and  is  about  half  dry,  a  sheet  of  water¬ 
proof  backing,  which  dealers  supply  cut  to  stock  sizes 
for  the  purpose.  When  the  print  is  stripped  from  its 
glass,  or  ferrotype,  support,  the  backing  should  be  in 
firm  contact  with  it. 

Those  who  cannot  obtain  the  above  backing  may  adopt 
the  following  substitute  : — Coat  any  suitable  chemically  pure 
paper  with  the  gelatine  mountant  described  on  page  145, 
and  allow  to  dry.  For  use,  soak  the  gelatinised  paper  for 
a  few  minutes  in  water,  and  when  the  squeegeed  print  is 
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about  half  dry,  the  gelatinised  surface  of  this  home-made 
backing  is  squeegeed  on  to  the  back  of  the  print. 

The  print  when  stripped  may  now  be  trimmed  and 
mounted  in  the  usual  way. 

Mounting.  —Respecting 
this,  much  might  be  writ¬ 
ten,  but  may  not  in  this 
little  resume.  As  regards 
the  decorative  and  em¬ 
phasising  effect  of  the 
surround,  nothing  can  be 
here  even  attempted,  ex¬ 
cept  to  say  that  no  one 
pattern  of  mount  or  frame 
can  by  any  possibility  suit 
all  prints.  Mounts,  par¬ 
ticularly  when  used  for 
silver  prints,  should  be 
free  from  noxious  chemi¬ 
cal  substances,  especially 
acids,  which  are  likely  to 
destroy  the  print  in  part 
or  whole.  As  regards 
trimming  only  these  re¬ 
marks  :  be  sure  that  the 
top  and  bottom  edges  of 
the  print  are  parallel  to 
the  horizon,  and  that  the 
sides  of  the  print  are 
parallel  to  any  perpen¬ 
diculars  which  may  hap¬ 
pen  to  be  found  in  the 
picture ;  do  not  think  that 
all  subjects  may  with 
advantage  be  cut  to  the 
same  size.  Thus  a  sea-  fig.  si. 

piece,  Fig.  30,  would  be 

all  the  worse  if  about  three  times  as  high  as  in  sketch  ;  on 
the  other  hand,  a  picture  such  as  Fig.  31  would  obviously 
be  mangled  if  cut  down  to  such  proportions  as  Fig.  30. 
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The  appliances  for  trimming  are  many,  or  not,  just 
as  circumstances  may  dictate.  All  that  are  absolutely 
needed  consist  of  a  straight-edge  and  a  sharp-pointed  knife. 
Wooden  or  other  “  cuttable  ”  straight-edges  are  the  least 
desirable  ;  a  metal  one  is  as  good  as  many ;  one  having 
two  arms  at  right  angles  is  very  convenient  (Fig.  32).  If 
it  be  marked  in  Jin.,  so  much  the  better.  Most  amateurs, 
however,  prefer  glass  slabs,  which  are  procurable  cut  to 
ordinary  sizes.  A  cobbler’s  knife  is  rather  better  than  a 
penknife,  although  the  latter,  if  properly  handled,  will  do 
good  work.  Great  need  exists  to  see  that  the  knife  is  well 
sharpened.  A  stone  should  be  kept  handy  on  which  to 
occasionally  “  fetch  up”  an  edge;  failing  which,  fine  emery 

glued  on  to  a 
strip  of  wood, 
followed  by  a 
stropping  of  the 
blade  over  a 
piece  of  smooth 
hard  wood  will 
be  found  service¬ 
able.  Wheel- 
cutters  are  also 
useful,  especially 
for  trimming  wet 
prints,  but'  it  is 
not  everyone  who 
can  get  hold  of  the  knack  of  using  them.  In  order  that 
trimming  may  be  effectively  carried  out,  a  hard  level  sur¬ 
face  is  needed.  Wood  does  not,  as  a  rule,  answer,  on 
account  of  its  grain.  Cardboard  does  fairly  well  for  a 
short  time,  but  soon  gets  cut  up,  and  is  then  unusable. 
Many  give  a  preference  to  a  flat  sheet  of  zinc,  which  is 
hard  to  beat ;  glass,  especially  plate-glass,  is  also  very 
good,  but  quickly  blunts  a  knife. 

Mountants  may  be  divided  into  all  kinds  of  categories. 
Perhaps  our  purpose  will  be  best  served  by  considering 
them  under  commercial  makes,  and  home-made  ones. 

The  great  enemy  to  all  prints  is  acidity ;  this,  when 
accompanied  by  damp,  will  usually  cause  irreparable 
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damage,  more  especially  with  the  silver  prints.  Ready- 
made  mountants  contain,  in  one  form  or  another,  what  is 
called  a  preservative,  or  an  antiseptic,  which  is  intended  to 
prevent  the  adhesive  from  “turning  sour  ”  or  “going  bad.” 

Of  the  ready-made  articles,  all  having  a  gum  basis 
should  be  rejected,  or  viewed  with  the  greatest  suspicion. 
Of  those  dependent  upon  gelatine,  which  usually  have 
a  strong  jelly-like  consistency  and  appearance,  and  are 
generally  used  in  a  warm  condition,  the  photographer  may 
be  more  tolerant.  Indeed,  in  some  cases  the  use  of  a  hot 
solution  of  gelatine  is  unavoidable.  Nevertheless,  for 
reasons  too  numerous  to  mention,  and  not  always  rightly 
known,  the  gelatine  mountant  is  at  times  the  immediate  cause 
of  prints  being  badly  marked.  Mountants  having  a  starchy 
or  dextrine  basis  have  lately  come  to  the  front  in  the  form 
of  Higgins’  Photo-Mounter,  and  similar  preparations ;  these 
are  the  best  class  of  mountants  which  the  photographer  can 
use.  The  chief  fault  with  the  aforesaid,  and  many  others 
of  the  same  character  of  pastes,  is  that  it  dries  too  rapidly. 
Hence  if  a  large  print — say,  15in.  by  12in. — has  to  be 
mounted,  the  first  portion  of  the  applied  paste  is  apt  to 
become  partly  set  before  the  print  can  be  rubbed  down  on 
the  mount.  In  such  a  case  irregular  adhesion  is  likely 
to  ensue.  Rather  better,  where  large  prints  have  to  be 
mounted,  is  the  Agalma  Mountant  made  by  Woodcock,  of 
Croydon.  Both  the  above  keep  in  good  condition  for  many 
weeks.  Home-made  mountants  are,  in  practice,  restricted 
to  either  the  gelatine  or  the  starch  one.  The  former  is 
made  as  follows  : — cover  Nelson’s,  or  other  pure,  gelatine 
with  a  little  water  ;  in  about  an  hour  the  gelatine  will 
have  absorbed  the  water,  and  swollen  up.  This  done,  add 
sufficient  hot  water  to  the  above — about  4oz.  of  water  to 
|oz.  of  gelatine  ;  rather  more  water  may  be  used  if  the 
prints  to  be  mounted  are  large,  and  are  upon  thin,  smooth 
paper.  The  above  will  keep  for  a  few  days  after  mixing, 
dependent  upon  the  strength  of  the  preparation  and  the 
temperature.  A  stiff  gelatine  solution  will  remain  good 
for  perhaps  a  week  during  cold  weather ;  a  thin  one  may 
begin  to  deteriorate  in  two  days  or  less  when  the  tempera¬ 
ture  is  above  temperate.  The  addition  of  carbolic  acid. 
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or  other  .preservative,  adds  to  the  keeping  property  of  the 
above.  The  foregoing  is,  when  cold,  too  stiff,  and  quite 
unavailable  for  mounting ;  it  is  therefore  used  hot.  If 
kept  in  a  small  jam-pot,  the  latter  can  be  stood  in  hot 
water  contained  in  a  penny  tin  saucepan  supported  over  a 
spirit-lamp. 

Best  of  all  is  the  home-made  starch  mountant,  which 
should  be  mixed  as  wanted : — Make  ^oz.  of  Glenfield  or 
similar  white  starch  into  a  stiff  paste  with  a  little  cold 
water ;  then  gradually  add  6oz.  of  cold  water ;  heat  the 
mixture,  keeping  it  constantly  stirred,  until  it  has  thickened 
and  become  translucent,  which  it  will  do  when  approach¬ 
ing  boiling-point.  The  resultant  product  should  be,  whilst 
still  hot,  rather  thinner  than  treacle  ;  when  dry,  it  should 
be  a  pale  blue,  almost  wThite,  jelly-like  substance,  which 
should  easily  and  smoothly  cover  paper  or  cardboard 
when  applied  with  a  medium  stiff  brush. 

In  mixing  the  above  one  should  vary  the  proportion  of 
water  according  to  the  object  in  view.  A  heavy,  rough 
paper  will  need  a  stiffer  starch  than  will  a  print  on  thin 
paper.  An  extra  large  print  should  be  mounted  with  a 
rather  thinner  paste  than  the  average,  so  that  unequal 
drying  may  not  ensue. 

In  mounting  the  procedure  is  much  varied,  according  to 
circumstances  of  print  and  mount.  With  small  prints — up 
to  J -plate — a  most  convenient  course  when  using  starch 
paste  is  to  apply  the  mountant  to  the  mount,  having 
previously  marked  with  four  pencil  dots  the  positions  which 
the  four  corners  of  the  print  should  occupy.  The  print, 
either  wetted  and  blotted  off,  or,  as  circumstances  advise, 
applied  dry,  is  put  into  position,  covered  with  a  sheet  of 
clean  blotting-paper,  rubbed  into  partial  adhesion  with  the 
hand,  quickly  examined  to  see  that  all  is  right,  and  then 
pressed  into  intimate  contact  by  means  of  a  squeegee,  or 
a  piece  of  hard  wood  having  a  smooth  rounded  straight 
edge  applied  over  a  sheet  of  paper.  Should  any  of  the 
mountant  squeeze  out  of  the  edges  of  the  print,  remove 
with  a  clean  handkerchief  ;  while  should  any  portion  of 
the  edge  of  the  print  lack  paste,  apply  a  little  by  means 
of  a  small  brush.  The  print  may  now,  if  surface  dry,  be 
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covered  by  a  sheet  of  clean  board  or  paper,  and  placed 
under  a  medium  weight  to  dry.  When  possible,  large 
prints  should  be  wetted,  blotted  off,  and  the  mountant 
applied  to  their  backs,  the  mount  being  first  slightly 
damped,  to  prevent  undue  inclination  to  curving  inwards, 
which  otherwise  happens. 


CHAPTER  XVII. 


PAINTING  AND  CRAYON  WORK  ON  PRINTS. 

It  is  almost,  but  not  quite,  needless  for  me  to  remind 
the  reader  that  at  the  present  moment  there  are  several 
different  makes  of  paper  in  fairly  general  use,  and  that 
each  one  of  these  requires  to  be  treated  with  special 
discrimination  as  regards  its  preparation  for  receiving 
crayon  or  colour. 

Bromide  Paper. — This  is  perhaps  the  kind  of  paper 
which  is  most  likely  to  engage  the  worker’s  attention, 
because,  even  with  contact  prints,  it  usually  calls  for 
help  oftener  than  is  the  case  with  other  sensitised 
papers.  Being  moreover  very  frequently  employed  for 
enlargements,  the  necessity  for  touching-up  and  the 
facility  with  which  the  operation  is  performed,  are 
reasons  why  “bromides”  are  probably  oftener  fortified 
with  brush-work  than  all  other  kinds  of  photographic 
prints  put  together. 

Prints  are  generally  black  in  tone,  but,  in  a  few  cases, 
may  be  brown ;  the  surface  is  nearly  always  slightly 
rough,  but  sometimes  very  rough,  or  very  smooth. 

The  normal  bromide  print  is  easily  worked  upon  with 
Contes’  crayons,  and  similar  pigments.  No.  3  of  the 
before-named  is  employed  for  shadows  ;  Nos.  1,  or  0,  for 
lighter  touches.  A  stump  will  be  found  useful — indeed, 
necessary.  Pastels,  whether  hard  or  soft,  may  be  with 
considerable  advantage  utilised  when  the  colouring  of  an 
enlargement  of  a  portrait  is  called  for.  In  both  the  above 
cases  the  surface  of  the  print  may  be  given  a  tooth  by 
rubbing  with  fine  pumice-powder. 

The  “Dictionary  of  Photography”  states  that  “for  water¬ 
colours  it  is  advisable  to  gently  rub  the  surface  with  a  pad 


PAINTING  AND  CRAYON  WORK  ON  PRINTS. 


149 


of  fine  linen  or  cotton-wool  dipped  in  weak  ammonia  water, 
so  as  to  make  the  colours  take ;  or  diluted  solution  of 
oxgall  may  be  used  for  the  same  purpose.  The  enlarge¬ 
ment  must  be  absolutely  dry  before  the  colour  is  applied, 
or  blisters  and  running  of  the  colour  will  ensue.  ’  ’ 

Where  oils  are  to  be  used,  the  foregoing  advises :  “  Obtain 
one  pennyworth  of  clear  size  and  dissolve  in  a  pint  of 
warm  water,  and  flow  over  the  enlargement  just  as  if  one 
were  coating  a  dry-plate.  The  film  must  not  be  touched 
with  the  fingers.  When  quite  evenly  covered,  set  the 
canvas  up  about  4ft.  from  the  fire  to  drain  and  dry, 
when  it  will  be  found  that  the  oil  colours  will  take  well, 
and  yet  not  sink  in  or  stain  the  paper  or  canvas.” 

This  method  is  available  for  painting  in  full  body-colour 
upon  the  print.  In  some  other  cases,  fairly  satisfactory 
effects  are  obtainable  with  the  outlay  of  but  little  time, 
by  merely  tinting  the  enlargement  with  transparent  oil 
colour,  the  pigments  being  applied  with  a  liberal  amount 
of  medium.  If  needs  be,  the  picture  is  finally  touched 
up  with  a  little  body-colour. 

Mr.  A.  H.  Bool,  in  bis  “Art  of  Photo  Printing,” 
recommends  aniline  or  liquid  dye  colours  as  capable  of 
producing  pleasing  results  in  tinting  ;  wTeak  washes  are 
applied  one  over  the  other  until  the  sougbt-for  effect  is 
obtained. 

Where  a  monochrome  bromide  print  is  to  be  touched  up 
in  water-colours,  liquid  Indian  ink  will  be  found  very 
serviceable. 

The  following  medium,  for  mixing  with  water-colours, 
used  for  painting  on  bromide  paper,  is  advised  by 


Mahl-Stick,”  writing  in  The  Bazaar : 

Oxgall 

...  30gr.  _  _ 

Glacial  acetic  acid 

...  30  minims 

Distilled  water 

...  3£oz. 

Rectified  spirit  ... 

l|oz. 

This  may  also  be  employed  in  painting  bromide  opals. 

Yet  another  formula  is  given  in  the  Photographic  News , 
No.  8,  Yol.  XL.  I  have  not  personally  tested  this;  but  it 
has  every  appearance  of  being  an  effective  application. 
45gr.  of  quillia  bark  are  shaved  up,  and  soaked  in  loz. 
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of  water  for  twelve  hours,  then  filtered,  after  which  loz. 
of  alcohol  and  4gr.  salicylic  acid  are  added.  The  print, 
being  covered  with  a  wash  of  the  above,  is,  when  dry,  ready 
for  colouring.  Cross-hatching  and  stippling  are  recom¬ 
mended  where  the  above  is  availed  of  ;  but  no  doubt  light 
washes  might  well  be  applied. 

An  experienced  worker-up  of  bromides  in  monochrome, 
Mr.  L.  G.  Bigelow,  has  found  the  following  system  to  be 
both  rapid  and  effective : — Mix  1  part  of  megilp  to  2  parts 
of  ordinary  tube  oil  colour  (he  prefers  blue-black  for  the 
ordinary  bromide  print).  The  foregoing,  by  means  of  a 
flat  hog-hair  brush,  is  rubbed  in,  as  in  stump-work  with 
crayon,  using  but  little  of  the  colour.  Next  proceed  to 
blend  and  modulate  by  dabbing  with  a  round  bristle  brush  ; 
fortify  parts  needing  it  with  a  further  application  dabbed 
on,  following  with  another  application  of  the  bristle  brush, 
which  should  produce  a  kind  of  stipple,  varying  in  grain 
with  the  strength  used  in  dabbing  ;  finish  small  dark 
shadows  with  a  sable  brush.  These  finishing  touches 
should  be  stippled  down  to  keep  them  in  harmony  with 
the  rest  of  the  work.  The  above  should  be  completed  at 
one  sitting.  Wiping  out  and  quasi-hatching  may  be 
effected  with  a  rag  used  over  a  stump. 

Occasionally  one  meets  with  bromide  prints  which  have 
been  toned  brown  by  means  of  an  uranium  bath.  If  the 
above  are  wetted,  especially  with  an  alkaline  fluid,  the 
brown  colouring  becomes  destroyed,  a  patchy  print  result¬ 
ing.  In  such  a  case,  immerse  the  print  in  weak  ammonia 
and  water,  rinse,  and  dry ;  the  print  will  then  resume  its 
original  black  colour,  and  must  be  treated  like  any  other 
black  print.  It  is,  however,  quite  easy  to  restore  the 
brown  tone  by  re-immersing  the  print  in  the  uranium 
toning  solution.  (See  Chapter  XIII.) 

Carbon  Enlargements. — These,  if  to  be  worked  upon 
with  oil,  will  first  need  mounting  upon  a  stout  cardboard, 
or,  better  still,  to  be  transferred  by  the  photographer  to 
canvas,  and  strained  upon  an  ordinary  stretcher.  A 
transparent,  or  nearly  so,  priming  is  called  for,  such  as  thin 
starch,  to  which  some  gum  has  been  added.  What  is  known 
as  tinting  in  oils — i.e.,  applying  thin  glazes  of  transparent 
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colours — is  sometimes  resorted  to  with  carbons,  which  need 
no  priming  for  such  purpose  ;  in  most  respects  they  may  be 
handled  much  as  are  bromide  prints,  which  see. 

Water-colours  employed  to  improve  carbon  prints  are 
often  availed  of  as  follow  : — the  print  usually  needs  some 
slight  preliminary  preparation.  Mr.  Johnson  advises  the 
artist  to  “rub  lightly  with  a  flat  piece  of  india-rubber  or 
ink-eraser,  provided  that  the  ink-eraser  is  not  hard  enough 
to  scratch,  then  wash  with  a  sponge  and  cold  water.  If 
the  water  will  lie  evenly,  you  may  consider  there  is  no 
grease. ” 

The  print  should  be  carefully  dried,  avoiding  much  heat, 
which  might  crack  or  blister  the  film  ;  when  quite  dry, 
a  sharp  steel  eraser  is  used  to  reduce  shadows  considered 
too  black,  and  to  soften  edges.  Should  the  lights  and  half- 
lights  be  too  white,  a  suitable  half-tone  mixed  with  a  little 
gum-water  may  be  applied.  The  print  should  next  be  re¬ 
spotted,  then  worked  up  with  stipple  and  hatch,  the  eraser 
being  again  used  to  take  out  lights.  Finally,  some  of  the 
dark  shadows  gain  immense  force  by  being  touched  up 
with  weak  gum- water  (gum  arabic  dissolved).  This  use 
of  gum  must  be  sparing. 

Crayon  Finishing  of  Carbon  Enlargements,  etc.— 

In  order  to  give  a  suitable  tooth  for  the  crayon,  it  is 
needful,  where  the  print  is  made  upon  a  smoothly  surfaced 
paper,  to  roughen  the  surface.  For  this  purpose,  Mr. 
Johnson,  in  his  book  elsewhere  referred  to,  advises  the  use 
of  fine  pumice-powder.  A  little  of  this  is  shaken  over 
the  print,  the  latter  is  then  given  a  tap,  with  its  surface 
perpendicular,  so  that  the  coarser  particles  of  pumice  fall 
off ;  those  which  from  their  minuteness  are  left  on  are 
to  be  rubbed  smoothly  with  the  palm  of  the  hand,  until 
the  whole  surface  has  a  distinct  and  even  “tooth.” 

Carbon  enlargements  are  frequently  made  upon  a  fairly 
rough  -  grained  Whatman,  or  similar  drawing  -  paper  ;  in 
such  a  case  the  above  preliminary  roughening  is  uncalled 
for.  As  before  directed,  over-black  portions  are  scraped 
down,  care  being  taken  to  avoid  scratching — a  slight 
granularity,  however,  need  not  be  feared.  Those  light 
portions  which  require  toning  down  are  next  stumped  over 
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with  powdered  chalk,  using  bread,  where  needful,  to  take 
out  lights  or  half-lights ;  finally  work  up  with  crayon — a 
blunt-pointed  one  is  recommended  by  Mr.  Johnson,  who 
also  speaks  favourably  of  Perry’s  solid  black  ink  crayon 
as  being  eminently  suited  for  working  up  black  carbon 
prints. 

Platinotype  is  much  more  amenable  to  colouring  than 
are  most  papers.  In  many  cases  no  preparation  is  called 
for  ;  but  most  artists  will  find  that  it  is  worth  while  to  give 
the  print  a  weak  coat,  consisting  of  a  piece  of  parchment 
size  dissolved  in  three  times  its  bulk  of  hot  water. 

Gelatino-Chloride  Paper. — Of  this  there  are  two  lead¬ 
ing  varieties — matt  surface  and  smooth — the  latter  kind 
being  sometimes  highly  burnished.  The  surface  of  the 
burnished  paper  is  very  easily  injured  by  moisture,  and 
does  not  readily  take  water-colour  —  indeed,  quite  the 
reverse.  The  following  recipes  of  Mr.  J.  Joe,  having 
been  practically  tested,  will,  however,  be  found  to  over¬ 
come  all  difficulties.  After  fixing,  the  prints  must  be 
hardened  in  an  alum  bath,  and  spotted  with  colours 
mixed  with  albumen ;  but  the  essential  part  of  the  process 
is  to  flow  over  the  mounted  print  filtered  albumen  to  which 
a  few  drops  of  ammonia  have  been  added.  When  the  print 
is  fairly  dry,  pass  it  through  a  burnisher.  This  coating 
of  albumen  will  receive  all  ordinary  water-colour.  With 
these,  however,  it  is  recommended  that  some  albumen 
should  be  incorporated,  although  this  is  not,  in  all  cases, 
essential. 

For  glazing,  liquid  colours  are  best  used ;  while  for 
body-colour  working,  powdered  pigments,  mixed  with  the 
following  : 


Filtered  albumen 
Ammonium  carbonate.. 
Glycerine 
Liquid  ammonia 
Water  . 


...  lOOc.c. 

5  grammes 
3c.c. 

4c.c. 

...  25c. c. 


The  above  keeps  well  after  being  thoroughly  heated  ; 
the  colours  mixed  with  it  take  well,  and  are  sufficiently 
transparent. 

Tinting  gelatino-chlorides  with  oil  colours  is  a  perfect!}/ 
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simple,  and  often  satisfactory,  process.  Either  a  matt  or 
glazed  print  may  be  operated  upon,  but  preferably  the 
former.  The  print  should  be  hardened  and  mounted  before 
being  worked  upon.  As  a  rule,  only  transparent  colours 
should  be  used,  these  being  thinned  with  megilp  or  other 
suitable  medium  and  applied  with  fine  sables.  Should  the 
surface  dry  unevenly  as  regards  glaze,  the  print,  when 
quite  dry,  must  have  a  little  megilp  rubbed  over  the  whole 
of  the  surface  ;  or  copal  varnish  may  be  utilised.  The  most 
suitable  procedure  to  adopt  will  depend  upon  whether  a 
glazed  or  matt  print  is  being  dealt  with.  In  the  former 
case  plenty  of  megilp  and  varnish  may  be  called  for  :  in 
the  latter  a  considerable  proportion  of  ‘  ‘  turps  ’  ’  should  be 
mixed  with  the  megilp  and  colour,  to  ensure  the  paint 
drying  with  a  non-shiny  surface. 

Albumenised  Paper.— This  is  the  old-fashioned  printing 
process,  now  becoming  so  uncommon.  Mr.  Johnson,  in 
bis  book  on  “The  Art  of  Eetoucbing, ”  considers  that  it  is 
sufficient  to  “wash  surface  with  clear  water,  which  should 
cover  every  part  readily  before  you  attempt  to  add  colour. 
If  the  print  seems  to  be  greasy,  put  a  small  touch  of  oxgall 
into  the  water.”  It  is  to  be  added  that  not  more  than 
enough  water  should  be  applied  to  get  the  surface  amen¬ 
able  to  pigments,  care  being  taken  not  to  injure  the 
albumen  film ;  the  print  should,  of  course,  be  dry  before 
any  colour  is  applied.  Where  a  large  surface  has  to  be 
covered  “Mahl-Stick  ”  advises  a  weak  solution  of  isinglass, 
to  which  is  added  a  few  drops  of  spirits  of  wine ;  or  a 
coating  of  the  following  may  be  applied  : 


Purified  oxgall  . . . 
Distilled  water  . . . 
Iiectified  spirits 
Carbolic  acid 


ldr. 

7oz. 

3oz. 

10  drops 


When  it  is  needful  to  counteract  a  tendency  to  drying 
dull,  which  is  frequently  the  case,  the  following  medium 
may  be  with  advantage  resorted  to  : — Dissolve  \oz.  of  white 
gum  arabic  (the  best  procurable)  in  just  enough  water 
to  cover  it.  It  will  require  some  considerable  shaking 
and  time  for  the  solution  to  become  complete ;  when  it  is 
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so,  strain  through  muslin  and  add  6  drops  of  glycerine,  and 
a  piece  of  camphor  about  the  size  of  a  filbert.  Sufficient 
of  the  foregoing  is  added  to  the  colours  at  time  of  using. 
When  albumen  prints  are  to  be  painted  with  oil  colours,  a 
priming  of  warm  size  should  be  first  applied. 

Generally  as  regards  all  prints  to  be  operated  upon  it 
should  be  borne  in  mind  that,  according  to  the  pigment 
used,  and  to  the  material  which  supports  the  photographic 
image,  will  the  necessity  arise  for  priming  the  photograph. 
While,  in  some  cases,  a  priming  is  applied  so  that  glazing 
or  tinting  colours  should  flow  over  the  surface,  in  other 
cases  the  priming  is  such  as  to  allow  of  a  certain  propor¬ 
tion  of  the  applied  pigments  to  bite,  but  not  to  unduly  sink 
into,  the  substratum  of  paper,  wood,  canvas,  or  what  not. 
Apart  from  parchment  size,  which  is  not  always  available, 
nor  in  all  cases  free  from  contamination,  a  weak  gelatine 
is  useful.  Very  frequently,  where  oil  colours  are  to  be 
employed,  the  print  is  soaked  in  tepid  water,  then  im¬ 
mersed  in  a  warm  solution  of  thin,  clear,  freshly-made 
starch  until  well  saturated,  which  should  not  take  more 
than  a  few  minutes.  It  is  best,  on  taking  the  print  out 
of  the  starch,  to  straightway  mount  it,  and  at  the  same 
time  remove  any  superfluous  starch  from  the  print’s 
surface.  In  availing  himself  of  the  above  the  amateur 
will,  of  course,  bear  in  mind  what  is  the  character  of  the 
print  he  is  handling  ;  thus  some  bromide  prints,  unless 
hardened,  would  hardly  take  kindly  to  hot  solutions,  nor 
similarly  would  gelatino-chloride  prints.  On  the  other 
hand,  no  harm  should  come  of  subjecting  albumen,  platino- 
type,  or  collodio-chloride  prints  to  such  treatment  as 
above  recommended. 


WEIGHTS  AND  MEASURES. 


Apothecaries’  Weight. 

20  grains . —  1  scruple 

60  grains  .  .  .  =  3  scruples  =  1  drachm 

480  grains  .  .  .  =  8  drachms  =  1  ounce 

5760  grains  .  .  .  =12  ounces  =  1  pound 

The  above  are  used  by  chemists  in  making  up  medical  prescrip¬ 
tions,  and  are  also  supplied  with  most  sets  of  chemical  balances 
which  weigh  grains.  Drugs  and  chemicals  are,  however,  sold  by 
Avoirdupois  Weight. 


Avoirdupois  Weight. 

437*5  grains . =1  ounce 

7000  grains  .  .  .  =16  ounces  =  1  pound 

This  last  system  is  that  by  which  photographic  formulae  are 
usually  prepared. 


Fluid  Measure. 

60  minims . =1  drachm  (fluid) 

480  minims.  .  .  =  8  drachms  =  1  ounce  (fluid) 

9600  minims.  .  .  =20  ounces  =  1  pint 

The  Metric  System. 

In  this  the  unit  of  solid  measure  is  the  gramme  =  to  15*43  grains. 
Hence  dividing  grammes  by  4  we  approximately  get  the  equivalent 
value  in  solid  drachms  (Apothecaries’  Weight),  i.e.,  4  grammes= 
60  grains  (actually  61*7  grains)  =  1  drachm  (nearly). 

Similarly  to  approximately  convert  grammes  into  Avoirdupois 
ounces  we  divide  by  28*0 ;  for  28  grammes  =  432  grains,  the  ounce 
Avoirdupois  weighing  437*5  grains.  Hence  a  ^  ounce  will  equal 
about  7  grammes. 
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Metric  Measures  of  Weight. 


10  centigrammes 
10  decigrammes . 
10  grammes 


=  1  decigramme 
=  1  gramme 


=  1  decagramme 
-  1  hectogramme 


10  decagrammes 


Fluid  Metric  Measures. 


For  scientific  purposes  the  usual  unit  is  the  cubic  centimetre 
(c.c.),  also  called  millilitre,  equal  to  17  minims  (nearly).  Hence 
dividing  cubic  centimetres  (c.c.)  by  3*5  we  approximately  get  their 
equivalent  in  fluid  drachms,  i.e.,  3|c.c.  =  about  60  minims 
(actually  58*8),  which  equal  1  drachm.  Conversely,  on  multiplying 
fluid  drachms  by  3*5,  their  approximate  equivalent  in  c.c.  is 
obtained . 


1  cubic  centimetre  .  .  =  16*8  minims 

1  litre  =  35’216  fluid  ounces 

1  fluid  ounce  .  .  .  =28 *4 cubic  centimetres(c.c. ) 

Metric  Measures  of  Capacity. 

10  millilitres  (or  cubic  centimetres)  =  1  centilitre 
10  centilitres^  10  cubic  centimetres=  1  decilitre 
10  decilitres  =100  cubic  centimetres  =  1  litre 
10  litres  =1,000  cubic  centimetres  =  1  decalitre 
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A. 

Abney’s  actinometer,  18 
Acetate  of  soda  bath,  43 
Acetylene,  21 

Acid  and  alkaline  development 
of  bromide  paper,  96 
Acid  clearing  bath  for  bromide 
paper,  99 

Acidified  gum  for  bichromate 
printing,  130 

Acid  mountants,  dangerous,  144 
Actinometer,  Abney’s,  18 
Burton’s,  16 
description  of,  15 
for  platinotype  printing,  7 1 
home-made,  18 
Johnson’s,  16 
negative  as  an,  19 
Sawyer’s,  16 
Wynne’s  Infallible,  17 
After-treatment  of  bromides, 
103 

Agalma  mountant,  145 
Albumen,  coating  paper  with, 
57 

Albumenised  paper,  55 
advantages  of,  56 
decline  of,  55 

Hansom  on  permanence  of, 
56 

painting,  153 
permanence  of,  55 
preparation  of,  for  painting, 
153 


Alkaline  development  of  bromide 
paper,  100 

Aluminium  chloride  as  a  film- 
hardener,  48 

Amidol  developer  for  bromide 
paper,  101 

Ammonia  as  developer  for  pig¬ 
mented  gelatine,  119 
use  of,  for  fixing- bath,  45 

Aniline  dyes  for  bromide  prints, 
149 

Apparatus  for  Packham’s  pro¬ 
cess,  80 

interchangeable,  for  various 
processes,  6,  7 

Appliances  for  cutting  prints, 
144 

Argentic  bromide  paper,  92 

Artigue  paper,  development  of, 
125 

process,  124 
sensitising  bath  for,  125 

Autotype  printing,  110 


Backing  paper,  home-made,  Pf2 
waterproof,  142 

Badger  sweetener  for  gum  bi¬ 
chromate  coating,  136 
Bain-marie  as  a  heat  source,  22 
Bath,  acetate  of  soda,  43 
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Bath,  carbonate  of  soda,  58 
chloride  of  lime,  58 
combined,  2 
phosphate,  44,  52,  58 
platinum  and  gold,  53 
uranium  and  gold,  63 
Bichromated  colloid  processes, 
pigments  fading  in,  111 
Bichromate  printing,  gum  for, 
130,  133 

Black  tones  in  cyanotype,  90 
Blue  tones  in  :  gelatino- chloride 
paper,  41 

platinotype  paper,  82 
Bromide  paper,  92 

acid  and  alkaline  develop¬ 
ment  of,  compared,  96 
acid  clearing  bath  for,  99 
alkaline  development  of,  100 
amidol  developer  for,  101 
brown  tones  on,  106 
contact  printing  on,  95 
crayon  work  on,  148 
development  of,  96 
drawbacks  of,  92 
enlargements  on,  93 
ferrous  oxalate  developer 
for,  97 

fixing-bath  for,  99 
gold-toning,  109 
green  tones  on,  108 
hydroquinone  -  metol  de¬ 
veloper  for,  102 
hypo- eliminator  for,  106 
keeping  properties  of,  93 
metol  developer  for,  101 
painting,  148 
printing,  95 
printing  light  for,  93 
rapidities  of  various  makes 
of  ,  93 

red  tones  on,  107 
to  tell  sensitised  surface  of, 
99 

trial  exposures  of,  94 
uranium  toning  for,  106 
Wellington  and  Ward’s,  93, 
102 

working  up  with  crayons, 
148 


Bromide  prints,  after-treatment 
of,  103 

aniline  dyes  for,  149 
application  of  water-colours 
to,  148 

for  uranium  toning,  105 
oil  colours  for  painting, 
149,  150 

Bromising  gelatino  -  chloride 
before  development,  88 

Brown  tones  on  bromide  paper, 
106 

Bunsen  burner  as  a  heat  source, 
22 

Burton’s  actinometer,  16 


C. 

Calcium  tube,  for  storing 
papers,  69 

Carbonate  of  soda  bath,  58 
Carbon  paper,  110 

crayon  work  on,  151 
matting,  139 
oil  colours  applied  to,  150 
printing,  110 
prints,  glazing,  141 
tissue,  methods  of  making, 
111 

water-colours  applied  to,  151 
Caution  in  using  dishes,  7 
Celluloid  dishes,  8 
Chemical  thermometer,  23 
Chloride  of  lime  bath,  58 
Chloride  paper,  combined  toning 
and  fixing- bath  for,  44 
Chloride  salts,  equivalent  of, 
61 

Citric  acid  clearing  -  bath  for 
platinotypes,  73 

Clearing  and  fixing  platinotypes, 

73 

Clearing  negatives,  25 
Coating  formula  for  gum  bichro¬ 
mate  paper,  130,  132,  133 
manipulations  for  gum 
bichromate  printing,  133 
paper  for  cyanotype,  89 
paper  with  albumen,  57 
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Coffee  -  pot  and  wash-tub  for 
Papier- Velours,  126 
Cold-bath  platinotype,  68 
Cold-plate  varnish,  28 
Collodio-chloride  paper,  50 
drawbacks  of,  51 
ease  of  working,  50 
Harold  Baker  on,  52 
quickness  of  printing  and 
toning,  50 

regularity  of  toning,  50 
Colour  of  dishes,  8 
Colours  available  in  gum  bi¬ 
chromate  printing,  129 
Combination  printing-frames.  12 
Combined  bath,  2 
Comparative  sensitiveness  of 
platinotype,  71 

Construction  of  printing- frames, 
10 

Contact  -  printing  on  bromide 
paper,  95 

Controlling  densities  of  platino- 
types,  73 

Cost  of  printing  papers,  com¬ 
parison  of,  6 

Crayon  work  on  :  bromide  paper, 
148 

carbon  prints,  151 
photographs,  148 
Cutting  prints,  surfaces  for,  144 
Cyanotype,  black  tones  on,  90 
coating  paper  for,  89 
improved  tones  on,  91 


D. 

Dangerous  mountants,  144 
Defective  bromide  prints,  im¬ 
proving,  103 

Dense  negatives,  reducer  for,  25 
Developing  :  Artigue  paper,  125 
bromide  paper,  96 
gelatino-chloride,  86 
gum  bichromate  paper,  130 
partly  print -out  gelatino- 
chlorides,  85,  86 
pigmented  gelatine,  116 
platinotypes,  72 


Diffused  daylight,  21 
Directions  for  using  vignetters,  14 
Dishes,  caution  in  use  of,  7 
celluloid,  8 
colour  of,  8 
ebonite,  9 
enamelled  iron,  9 
glass,  9 
granitin,  9 
home-made,  9 
porcelain,  9 
Willesden  paper,  9 
Distance  for  viewing  a  print,  138 
Dolland’s  method  of  toning  pla¬ 
tinotypes,  83 

Double  coating  of  gum  bichro¬ 
mate  paper,  132,  135 
tones  on  gelatino-chloride, 
32 

transfer  of  pigmented  gela¬ 
tine,  120 

Drawbacks  of  collodio-  chloride 
paper,  51 

gelatino-chloride  paper,  31, 
32 

gum  bichromate  paper,  135 
platinotype,  67 


E. 

Easy  working  of  collodio- 
chloride,  50 
Ebonite  dishes,  9 
Enamelled  iron  dishes,  9 
Enamelling  prints,  141 

ferrotype  sheets  for,  141 
Enlargements  on  bromide  paper, 
93 

Equivalent  of  chloride  salts,  61 
Excessive  washing  harmful  to 
silver  prints,  46 

Exposure  in  bichromate  print¬ 
ing,  134 

of  pigmented  gelatine,  114 


F. 

Facing  prints,  137 
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Fading  of  pigments  used  in  bi- 
chromated  colloid  pro¬ 
cesses,  111 

Ferrotype  sheets  for  enamelling 
prints,  141 

Ferrous  oxalate  developer  for 
bromide  paper,  97 

Film  -  hardener,  aluminium 
chloride  as  a,  48 

Films,  negatives,  printing- frame 
for  use  with,  12 

Fineness  of  surface  in  a  print, 
how  decided,  138  | 

First  steps  in  gum  bichromate 
work,  136 

washing  water  of  silver 
prints,  necessity  for 
quickly  changing,  40 

Fitz-Payne’s  system  of  toning 
platinotypes,  81 

Fixing-bath  :  for  bromide  paper,  1 
99 

gelatino- chloride  paper,  45  ; 

Fixing-batli,  use  of  ammonia  1 
in,  45 

Fixing  silver  prints,  weak  light 
for,  46 

Frames  for  printing,  9 

French  chalk  for  squeegeeing 
prints,  140 


G. 

Gallic  acid  for  intensifying 
plain  salted  prints,  62 
silver  prints,  62 
Gelatine  mountant,  145 
Gelatino- chloride  paper,  50 
blue  tones  on,  41 
development  of,  88 
double  tones  on,  32 
drawbacks  to,  31,  32 
fixing-bath  for,  45 
gelatino-chloride,  bromising 
before  development,  88 
hardening  bath  for,  47 
over- toning,  41 
painting,  152 


Gelatino-chloride  paper,  partly 
print-out,developing,85,86 
pink  tones  on,  41 
printing  of,  33 
storage  of,  34 

toning  of,  by  platinum,  44 
under-toning,  41 
unpleasing  tones  on,  33 
unstability  of  image  on,  33 
yellow  high  lights  on,  33 
Glass  dishes,  9 

Glazed  surface  for  prints,  ad¬ 
vantages  of,  138 
Glazing  carbon  prints,  ,141 
Glycerine  development  of  pla¬ 
tinotypes,  74 

Gold-toning  bromide  paper,  109 
platinotypes,  83 
Granitin  dishes,  9 
Green  tones  on  bromide  paper, 
108 

Ground-glass  varnish,  28 
Gum  bichromate  process,  127 
badger  sweetener,  use  of, 
136 

coating,  130,  131,  132,  133 
colours  available  in,  129 
developing  at  high  tempera¬ 
ture,  136 

development  of,  130 
double  coating  of,  135 
drawbacks  of,  135 
exposure  of,  134 
first  steps  in,  136 
gum  for,  130,  133 
light  for,  131 
Michallet  paper  for,  130 
new  system  of  coating,  135 
papers  for,  130 
Pouncy’s  method,  128 
printing,  colours  or  pig¬ 
ments  for,  129,  133 
printing,  acidified  gum  for, 
130 

two-colour  printing  with, 
132 

variations  in  coating,  132 
variations  in  development 
of,  132 

Wratten  on,  127 


M 


162 


PHOTOGRAPHIC  PRINTING  PROCESSES. 


H. 

Hardening  bath  for  gelatino- 
chloride,  47 

Higgins’  mountant,  145 
High  temperature,  developing 
gum  bichromate  at,  136 
Home-made,  actinometer,  18 
backing  paper,  142 
dishes,  9 
mount  ants,  145 

Hot-bath  platinotype  paper,  75 
Hot  solutions,  use  of  bain-marie 
for,  22 

Hot-water  bath  for  developing 
pigmented  gelatine,  118 
Hydroquinone  -metol  developer 
for  bromide  paper,  102 
Hypo  and  alum  toning  of  bro¬ 
mides,  Luboshez  on,  105 
Hypo  eliminator  for  bromide 
paper,  106 

in  washing  water,  test  for,  47 


I. 

Image  on  platinotype,  how 
obtained,  66 

Improving  defective  bromide 
prints,  103 

Incandescent  gas-light,  21 

Infallible  actinometer,  17 

Influence  of  time  of  immersion 
on  pigmented  paper  in 
bichromated  bath,  125 

Injury  to  silver  prints  by  pro¬ 
longed  soaking  and  wash¬ 
ing,  46 

Instability  of  image  on  gelatino- 
chloride,  33 

Intensification  of  negatives,  25 

Interchangeable  apparatus  for 
various  processes,  6,  7 


J. 

Johnson’s  actinometer,  16 


K. 

Keeping  properties  of  :  bromide 
paper,  93 

pigmented  gelatine,  116 


L. 

Lantern-slides,  printing  -  frame 
for,  12 

Large  prints,  mounting,  147 
Light,  acetylene,  21 

combining  action  of,  with 
pigmented  gelatine,  116 
diffused  daylight,  21 
incandescent  gas,  21 
lime,  21 

magnesium  ribbon,  21 
ordinary  gas,  22 
Local  reduction  of  negatives,  26 


M. 

Magnesium  ribbon,  21 

Maskell  and  Demachy’s  new 
system  of  photo  aquatint, 
135 

Masks,  13 

Matting  and  glazing,  squeegeeing 
surfaces  for,  23 

Matting  carbon  (pigment)  prints, 
141 

prints,  139 

prints,  squeegeeing  for,  140 

Matt  surface  for  prints,  ad¬ 
vantages  of,  138 

Method  of  making  carbon  tissue, 
111 

obtaining  image  in  platino¬ 
type,  66 

Metol  developer  for  bromide 
paper,  101 

Metric  weights  and  measures, 
155 

conversion  of,  into  English 
measures,  155 

Michallet  paper  for  gum  bichro¬ 
mate  printing,  130 
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Mixing  sulphocyanide  toning  - 
baths,  43 

Modern  methods  of  pigment 
photo  printing,  123 

Mountants  :  agalma,  145 
dangerous,  144 
gelatine,  145 
Higgins’,  145 
home-made,  145 
ready-made,  145 
starch  and  dextrine,  145 
starch  paste,  146 

Mounting  large  prints,  147 
maxims,  143 
small  prints,  146 

N. 

Negatives,  altering  printing 
values  of,  26 
as  actinometers,  19 
clearing,  25 
intensification  of,  25 
local  reduction  of,  26 
making,  difficulty  of,  to 
suit  papers,  4 

preparation  of,  for  printing, 
25 

spotting,  29 
staining,  27 
varnishing,  27 
working  up,  from  the  back, 
28 

New  bichromated  colloid  pro¬ 
cesses,  123 

Non-print-out  sensitised  papers, 
31 

Non -transfer  processes  of  pig¬ 
ment  photo-printing,  123 

Normal  time  of  toning  gelatino- 
chloride  paper,  40 

O. 

Oil  colours  applied  to  carbon 
prints,  150 

Old  processes,  revival  of,  2 

Opacities,  actinic  and  visual, 
differences  between,  15 


Outfit  for  printing,  cost  of,  6 
Over-exposed  platinotype  prints, 
use  of  potassium  nitrite 
for,  74 

Over-exposure  of  platinotype, 
compensating  for,  74 
Over-printing  of  silver  prints, 
36 

P. 

Packhanfs  process,  apparatus 
for,  80 

stock  solution  for,  79 
Painting :  albumenised  paper, 
153 

bromide  paper,  148 
carbon  paper,  150 
gelatino- chloride  paper,  152 
platinotype  paper,  152 
Paper,  albumenised,  55 
bromide,  92 
collodio-chloride,  50 
gelatino -chloride,  32 
partly  print-out,  30,  66,  78 
Papier  Belleville,  130 
Papier  Velours,  124 

coffee  -  pot  and  wash-tub 
for,  126 

variable  effects  on,  126 
Partly  print-out  papers,  30,  66, 
78 

Wilson’s  treatment  of,  85 
Phosphate  bath,  44,  52,  58 
Photo  aquatint,  new  system  of, 
135 

Photographs,  crayon  work  on, 
148 

Pigmented  bichromated  gelatine 
paper,  how  light  impresses 
an  image  on,  112 
Pigmented  gelatine,  ammonia 
as  developer  for,  119 
colours  of  image  obtainable 
in,  113 

continuing  action  of  light 
with,  116 

development  of,  116 
double  transfer  of,  120 
exposure  of,  114 
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Pigmented  gelatine,  final  support 
for,  122 

hot- water  bath  for  develop¬ 
ing,  118 

keeping  qualities  of,  116 
printing  of,  113 
safe  edge  for  use  with,  114 
temporary  support  for,  121 
variations  in  sensitiveness 
of,  115 

Pigmented  gelatine  paper,  ready 
sensitised,  113 

Pigmented  paper  in  bichromate 
bath,  influence  of  time  of 
immersion  upon,  125 

Pigment  photo-printing,  modern 
methods  of,  123 
processes,  110 

Pink  tones  in  gelatino- chloride 
paper,  cause  of,  41 

Plain  salted  papers,  60 

variations  in  printing  quali¬ 
ties  of,  62 

Plain  salted  prints,  intensifica¬ 
tion  of  by  gallic  acid,  62 
salting  bath  for,  61 
sensitising  bath  for,  62 

Platinotype,  acid  clearing  bath 
for,  73 

blue  tones  in,  82 
clearing  and  fixing,  73 
cold  bath,  68 

comparative  sensitiveness 
of,  71 

compensating  for  over-ex¬ 
posure  of,  74 

controlling  densities  of,  73 
developing,  72 
Dolland’s  method  of  toning, 
83 

drawbacks  of,  67 
glycerine  development  of, 
74 

gold  toning,  83 
method  of  judging  printing 
of,  70,  71 
painting,  152 
paper,  66 

paper,  hot- bath,  75 
printing,  68 


Platinotype,  printing  light  for, 
72 

printing  with  an  actino- 
meter,  71 
process,  67 
sepia,  75 

Wratten  on  chemistry  of,  72 
Platinotypes,  quick  toning  of, 
79 

uranium  toning  of,  81 
varieties  of,  68 
Platinum  and  gold  bath,  53 
paper,  print-out,  64 
toning  of  gelatino-chloride, 
paper,  44 

Poitevin’s  process,  2 
P.  O.  P.,2 
Porcelain  dishes,  8 
Potassium  nitrite  for  flat 
platinotype  prints,  74 
Preparing  albumenised  paper 
for  painting,  153 
negatives  for  printing,  25 
paper  for  Pouncy’s  method 
of  gum  bichromate  print¬ 
ing,  128 

Printing,  autotype,  110 
carbon,  110 

depth  of,  dependable  on 
amount  of  toning,  37 
fashion  in,  1 
frames,  9 

frames,  construction  of,  10 
frames,  for  combination,  12 
frames  for  film  negatives, 
12 

frames  for  lantern  -  slides, 
12 

frames  for  print-out  opals, 
12 

frame,  Tylar's,  11 
gelatino-chloride,  33 
gum  for  gum  bichromate, 
130 

light  for  bromide  paper,  93 
light  for  gum  bichro¬ 
mate,  131 

light  for  platinotypes,  72 
lights,  qualities  of,  20 
outfit,  cost  of,  6 
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Printing,  papers,  comparison  of 
cost  of,  6 

papers  for  gum  bi¬ 
chromate,  130 
pigmented  gelatine,  113 
platinotype,  68 
process,  a  promising,  3 
process,  suiting  a  subject 
with  a,  3 

rubber  pads  for,  34 
value  of  negatives,  altering 
the,  26 

Print-out  opals,  printing-frame 
for,  12 

platinum  paper,  64 
Prints,  albumen,  permanence  of, 
55 

backing,  142 
cutting,  144 
enamelling,  141 
facing,  137 

fineness  of  surface  on,  138 
glazed  surface  for,  138 
matting,  137 
matt  surface  for,  138 
shape  of,  143 

Prints  sticking  when  squeegeed, 
remedy  for,  141 
trimming,  straight  -  edge 
for,  144 

It. 

Kange  of  tonality  in  different 
papers,  4 

Keady-made  mountants,  145 
Ready- matted  paper,  139 
Red  tones  on  bromide  paper,  107 
Reducer  for  dense  negatives,  25 
Reduction  of  image  in  toning 
bromides  with  hypo  and 
alum,  104 

Remedy  for  prints  sticking 
when  squeegeed,  141 
Revival  of  old  processes,  2 
Rubber  pads  for  printing,  34 

S. 

Safe  edge  for  use  with  pig¬ 
mented  gelatine,  114 


Salting  bath  for  plain  salted 
paper,  61 

Lionel  Clark’s,  63 
Salt,  use  of,  in  washing  chloride 
papers,  40 

Sawdust  and  water  developer, 
126 

Sawyer’s  actinometer,  16 
Sensitised  papers,  non-print¬ 
out,  31 

Sensitising  albumenised  paper, 
57 

bath  for  Artigue  process, 
125 

batli  for  plain  salted  papers, 
62 

bath,  Lionel  Clark’s,  63 
Sensitiveness  of  pigmented  gela¬ 
tine,  variations  in,  115 
Sepia  platinotype  paper,  75 
Shading  materials,  15 
Shape  of  prints,  143 
Silver  prints,  apparatus  for 
toning,  39 

excessive  washing  harmful 
to,  46 

gallic  acid  as  an  intensifier 
of,  62 

injured  by  prolonged  soak¬ 
ing  and  washing,  46 

over-printing  necessary  in, 
36 

reduction  of  image  in,  by 
washing,  35 

washing  hypo  from,  46 
Small  prints,  method  of  mount¬ 
ing,  146 
Solio,  31 

Sources  of  heat,  22 
Spotting  negatives,  29 
Squeegeed  prints  refusing  to 
strip,  treatment  of,  141 
Squeegeeing  for  matting  prints, 
140 

prints,  French  chalk  for, 
140 

silver  prints,  waxing  for¬ 
mula  for,  141 

surfaces  for  matting  and 
glazing,  23 
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Squeegees,  24 
Staining  negatives,  27 
Starch  and  dextrine  mountants, 
145 

paste  mountants,  146 
Stop- bath  as  a  preventative  of 
over-toning,  42 

Straight-edge  for  print  trim¬ 
ming,  144 

Sulphocyanide  toning  -  baths, 
mixing,  43 

Support  for  pigmented  gelatine, 
122 

Surfaces  for,  cutting  prints,  144 

bromide  paper,  varieties  of, 

93 

Sylvio,  31 

T. 

Temporary  support  for  pig¬ 
mented  gelatine,  121 
Testing  for  presence  of  hypo,  47 
Thermometer,  chemical,  23 
Tissue-paper,  use  of,  28 
Tonality  in  papers,  range  of,  4 
Toning  and  fixing  bath  for 
chloride  papers,  44 

bromides,  reduction  of  image 
in,  104 

gelatino  -  chloride  paper, 
judging  the  sufficiency  of, 
41 

gelatino  -  chloride  paper, 
normal  time  of,  40 

platinotypes,  Fitz-Payne’s 
system  of,  81 

platinotypes,  Hubl’s  system 
of,  82 

platinotypes,  quick  method 
of,  79 

regularity  of,  in  collodio- 
chloride,  50 

silver  prints,  apparatus  for, 
39 

Trial  exposures  of  bromide  paper, 

94 

Tube  for  dry  storage  of  papers,  69 
Two-colour  printing  with  gum 
bichromate  paper,  132 


Two  fixing-baths,  advisability 
of,  45 

Tylar’s  printing-frame,  11 


U. 

Under-toning  gelatino -chloride 
paper,  41 

Unpleasing  tones  in  gelatino - 
chloride,  33 

Uranium  and  gold  bath,  63 

as  an  intensifier  of  nega¬ 
tives,  27 

toning-bath  for  bromide 
papers,  106 

toning,  for  bromide  prints, 
105 

toning  of  platinotypes,  81 


y. 

Variations  in  printing  qualities 
of  plain  salted  papers,  62 
Varieties  of  platinotype,  68 
Varnish,  cold-plate,  28 
ground-glass,  28 
Varnishing  negatives,  27 
Viewing  a  print,  best  distance 
for,  138 
Vignetters,  13 

directions  for  using,  14 
Visual  and  actinic  opacities, 
difference  between,  15 


W. 

Washing  chloride  papers,  use  of 
salt  in,  40 

prints  before  toning,  39 
silver  prints,  35,  46 
Water-colours  applied  to  :  br 
mide  prints,  148 
carbon  prints,  151 
Waterproof  backing  paper,  142 
Waxing  formula  for  squee¬ 
geeing  silver  prints,  141 
Weak  light  for  fixing  silver 
prints,  46 
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Weights  and  Measures,  English 
Metric,  155 

Wellington  and  Ward’s  bromi  e 
paper,  93,  102 
Willesden  paper  dishes,  9 
Wratten,  on:  chemistry  of 
platinotype  process,  72 
gum  bichromate  process,  127 


Wynne’s  Infallible  print  meter, 
17 


Y. 

Yellow  high  lights  on  gelatino- 
chloride,  33 
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Illustrated  with  Coloured  Plates  and  Engravings  by  Harold  Furness,  Geo. 
Cruikshank,  W.  Munn  Andrew,  and  others.  In  2  vols.,  large  post  4 to., 
cloth  gilt ,  cushion  edges,  £3 ;  carriage  free,  £3  Is.  bd. 

Cookery  for  Amateurs ;  or,  French  Dishes  for  English  Homes  of  all 
Classes.  Includes  Simple  Cookery,  Middle-class  Cookery,  Superior  Cookery, 
Cookery  for  Invalids,  and  Breakfast  and  Luncheon  Cookery.  By  Madame 
Valerie.  Second  Edition.  In  paper,  price  Is.,  by  post  Is.  2d. 

Cucumber  Culture  for  Amateurs.  Including  also  Melons,  Vegetable 
Marrows,  and  Gourds.  Illustrated.  By  W.  J.  Mat.  In  paper,  price  Is., 
by  post  Is.  2d. 
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Cyclist’s  Route  Map  of  England  and  Wales.  Shows  clearly  all  the  Main, 
and  most  of  the  Cross,  Roads,  Railroads,  and  the  Distances  between  the 
Chief  Towns,  as  well  as  the  Mileage  from  London.  In  addition  to  this, 
Routes  of  Thirty  of  the  Most  Interesting  Tours  are  printed  in  red.  Fourth 
Edition,  thoroughly  revised.  The  map  is  printed  on  specially  prepared 
vellum  paper,  and  is  the  fullest,  handiest,  and  best  up-to-date  tourist’s  map 
in  the  market.  In  cloth,  price  Is.,  by  post  Is.  2 d. 

Designing,  Harmonic  and  Keyboard.  Explaining  a  System  whereby 
an  endless  Variety  of  Most  Beautiful  Designs  suited  to  numberless 
Manufactures  may  be  obtained  by  Unskilled  Persons  from  any  Printed 
Music.  Illustrated  by  Numerous  Explanatory  Diagrams  and  Illustrative 
Examples.  By  C.  H.  Wilkinson.  Demy  4 to,  price  £2  2s.  nett. 

Dogs,  Breaking  and  Training:  Being  Concise  Directions  for  the  proper 
education  of  Dogs,  both  for  the  Field  and  for  Companions.  Second 
Edition.  By  “Pathfinder.”  With  Chapters  by  Hugh  Dalziel.  Illus¬ 
trated.  In  cloth  gilt,  price  6s.  6 d.,  by  post  6s.  lOd. 

Dogs,  British,  Ancient  and  Modern:  Their  Varieties,  History,  and 
Characteristics.  By  Hugh  Dalziel,  assisted  by  Eminent  Fanciers. 
Beautifully  Illustrated  with  COLOURED  PLATES  and  full-page  Engravings 
of  Dogs  of  the  Day,  with  numerous  smaller  illustrations  in  the  text.  This 
is  the  fullest  work  on  the  various  breeds  of  dogs  kept  in  England.  In 
three  volumes,  demy  8 vo,  cloth  gilt,  price  10s.  6 d.  each,  by  post  11s.  each. 

Vol.  I.  Dogs  Used  in  Field  Sports. 

Vol.  II.  Dogs  Useful  to  Man  in  other  Worlc  than  Field 
Sports;  Mouse  and  Toy  Dogs. 

Vol.  III.  Practical  Kennel  Management:  A  Complete 
Treatise  on  all  Matters  relating  to  the  Proper  Management  of  Dogs  whether 
kept  for  the  Show  Bench,  for  the  Field,  or  for  Companions. 

Dogs,  Diseases  of :  Their  Causes,  Symptoms,  and  Treatment ;  Modes  of 
Administering  Medicines ;  Treatment  in  cases  of  Poisoning,  &c.  For  the  use 
of  Amateurs.  By  Hugh  Dalziel.  Fourth  Edition.  Entirely  Re-written 
and  brought  up  to  Date.  In  paper,  price  Is.,  by  post  Is.  2d.  ;  in  cloth  gilt, 
2s.,  by  post  2s.  3d. 

Dog-Keeping,  Popular :  Being  a  Handy  Guide  to  the  General  Management 
and  Training  of  all  Kinds  of  Dogs  for  Companions  and  Pets.  By  J.  Maxtee. 
Illustrated.  In  paper,  price  Is.,  by  post  Is.  2d. 

Engravings  and  their  Value.  Containing  a  Dictionary  of  all  the  Greatest 
Engravers  and  their  Works.  By  J.  H.  Slater.  New  Edition,  Revised  and 
brought  up  to  date,  with  latest  Prices  at  Auction.  In  cloth  gilt,  price  15s. 
nett,  by  post,  15s.  5 d. 

Entertainments,  Amateur,  for  Charitable  and  other  Objects: 

How  to  Organise  and  Work  them  with  Profit  and  Success.  By  Robert 
Ganthony.  In  coloured  cover,  price  Is.,  by  post  Is.  2d. 

Fancy  Work  Series,  Artistic.  A  Series  of  Illustrated  Manuals  on  Artistic 
and  Popular  Fancy  Work  of  various  kinds.  Each  number  is  complete  in 
itself,  and  issued  at  the  uniform  price  of  bd.,  by  post  Id.  Now  ready— (1) 
Macrame  Lace  (Second  Edition) ;  (2)  Patchwork  ;  (3)  Tatting  ;  (4)  Crewel 
Work  ;  (5)  Applique  ;  (6)  Fancy  Netting. 

Feathered  Friends,  Old  and  New.  Being  the  Experience  of  many  years’ 
Observation  of  the  Habits  of  British  and  Foreign  Cage  Birds.  By  Dr.  W. 
T.  Greene.  Illustrated.  In  cloth  gilt ,  price  5s.,  by  post  5s.  4 d. 

Ferns,  The  Book  of  Ghoice:  for  the  Garden,  Conservatory,  and  Stove. 
Describing  the  best  and  most  striking  Ferns  and  Selaginellas,  and  giving 
explicit  directions  for  their  Cultivation,  the  formation  of  Rockeries,  the 
arrangement  of  Ferneries,  &e.  By  George  Schneider.  With  numerous 
Coloured  Plates  and  other  Illustrations.  In  3  vols.,  large  post  4fo.  Cloth 
gilt,  price  £3  3s.  nett,  by  post  £3  5s. 

Ferns,  Choice  British.  Descriptive  of  the  most  beautiful  Variations  from 
the  common  forms,  and  their  Culture.  By  C.  T.  Druery,  F.L.S.  Very 
accurate  PLATES,  and  other  Illustrations.  In  cloth  gilt,  price  2s.  bd. ,  by 
post  2s.  9 d. 

Ferrets  and  Ferreting.  Containing  Instructions  for  the  Breeding,  Manage¬ 
ment,  and  Working  of  Ferrets.  Second  Edition,  Re-written  and  greatly 
Enlarged.  Illustrated.  In  paper,  price  bd.,  by  post  Id. 

Fertility  of  Eggs  Certificate.  These  are  Forms  of  Guarantee  given  by  the 
Sellers  to  the  Buyers  of  Eggs  for  Hatching,  undertaking  to  refund  value  of 
any  unfertile  eggs,  or  to  replace  them  with  good  ones.  Very  valuable  to 
sellers  of  eggs,  as  they  induce  purchases.  In  books,  with  counterfoils,  price 
bd.,  by  post  Id. 
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Firework-Making  for  Amateurs.  A  complete,  accurate,  and  easily- 
understood  work  on  Making  Simple  and  High-class  Fireworks.  By  Dr.  W. 
H.  Browne,  M.A.  In  coloured  wrapper,  price  2s  6 d.,  by  post  2s.  9 d. 

Fisherman,  The  Practical.  Dealing  with  the  Natural  History,  the 
Legendary  Lore,  the  Capture  of  British  Fresh-Water  Fish,  and  Tackle  and 
Tackle-making.  By  J.  H.  Keene.  In  cloth  gilt,  price  Is.  6 d.,  by  post  7s.  lOd. 

Fish  Flesh,  and  Fowl  When  in  Season,  How  to  Select,  Cook,  and  Serve. 
By  Mary  Barrett  Brown.  In  coloured  wrapper,  price  Is.,  by  post  Is.  3d. 

Foreign  Birds,  Favourite,  for  Cages  and  Aviaries.  How  to  Keep  them  in 
Health.  Fully  Illustrated.  By  W.  T.  Greene,  M.A.,  M.D.,  F.Z.S.,  &c.  In 
cloth,  price  2s.  6d. ,  by  post  2s.  9d. 

Fox  Terrier,  The.  Its  History,  Points,  Breeding,  Rearing,  Preparing  for 
Exhibition,  and  Coursing.  By  Hugh  Dalziel.  Illustrated  with  Coloured 
Frontispiece  and  Plates.  In  paper,  price  Is.,  by  post  Is.  2d. ;  cloth,  2s.,  by  post 
2s.  3d. 

Fox  Terrier  Stud  Book.  Edited  by  Hugh  Dalziel.  Price  3s.  6 d.  each,  by  post 
is.  9d.  each. 

Vo l,  I.,  containing  Pedigrees  of  over  1400  of  the  best-known  Dogs,  traced 
to  their  most  remote  known  ancestors. 

Vol.  II.  Pedigrees  of  1544  Dogs,  Show  Record,  &c. 

Vol.  III.  Pedigrees  of  1214  Dogs,  Show  Record,  &c. 

Vol.  I V.  Pedigrees  of  1168  Dogs,  Show  Record,  &c. 

Vol.  V.  Pedigrees  of  1662  Dogs,  Show  Record,  &c. 

Fretwork  and  Marquetry.  A  Practical  Manual  of  Instructions  in  the  Art 
of  Fret-cutting  and  Marquetry  Work.  Profusely  Illustrated.  By  D.  Denning. 
In  cloth,  price  2s.  6d.,  by  post  2s.  9 d. 

Friesland  Meres,  A  Cruise  on  the.  By  Ernest  R.  Suffling.  Illustrated. 
In  paper,  price  Is.,  by  post  Is.  2d. 

Fruit  Culture  for  Amateurs.  By  S.  T.  Wright.  With  Chapters  on  Insect 
and  other  Fruit  Pests  by  W.  D.  Drury.  Illustrated.  In  cloth  gilt,  price  is.  bd., 
by  post  3 8.  2d. 

Game  Preserving,  Practical.  Containing  the  fullest  Directions  for  Rearing 
and  Preserving  both  Winged  and  Ground  Game,  and  Destroying  Vermin ; 
with  other  Information  of  Value  to  the  Game  Preserver.  By  W.  Carnegie. 
Illustrated.  In  cloth  gilt,  demy  8vo, price  21s.,  by  post  21  s.  5d. 

Games,  the  Book  of  a  Hundred.  By  Mary  White.  These  Games  are  for 
Adults,  and  will  be  found  extremely  serviceable  for  Parlour  Entertainment. 
They  are  Clearly  Explained,  are  Ingenious,  Clever,  Amusing,  and  exceedingly 
Novel.  In  stiff  boards,  price  2s.  6d.  by  post  2s.  2d. 

Gardening,  Dictionary  of.  A  Practical  Encyclopaedia  of  Horticulture,  for 
Amateurs  and  Professionals.  Hlustrated  with  2440  Engravings.  Edited  by 
G.  Nicholson,  Curator  of  the  Royal  Botanic  Gardens,  Kew  ;  assisted  by  Prof. 
Trail,  M.D.,  Rev.  P.  W.  Myles,  B.A.,  F.L.S.,  W.  Watson,  J.  Garrett,  and  other 
Specialists.  In  4  vols.,  largepost  4 to.  In  cloth  gilt,  price  £3,  by  post  £3  2s. 

Gardening  in  Egypt.  A  Handbook  of  Gardening  for  Lower  Egypt.  With  a 
Calendar  of  Work  for  the  different  Months  of  the  Year.  By  Walter  Draper. 
In  cloth,  price  is.  bd.,  by  post  is.  2d. 

Goat,  Book  of  the.  Containing  Full  Particulars  of  the  Various  Breeds  of 
Goats,  and  their  Profitable  Management.  With  many  Plates.  By  H.  Stephen 
Holmes  Pegler.  Third  Edition,  with  Engravings  and  Coloured  Frontispiece. 
In  cloth  gilt,  price  4s.  bd.,  by  post  4s.  KM. 

Goat-Keeping  for  Amateurs :  Being  the  Practical  Management  of  Goats  for 
Milking  Purposes.  Abridged  from  “  The  Book  of  the  Goat.”  Illustrated.  In 
paper,  price  Is.,  by  post  Is.  2d. 

Grape  Growing  for  Amateurs.  A  Thoroughly  Practical  Book  on  Successful 
Vine  Culture.  By  E.  Molyneux.  Illustrated.  In  paper,  price  Is.,  by  post  Is.  2d. 

Greenhouse  Management  for  Amateurs.  The  Best  Greenhouses  and 
Frames,  and  How  to  Build  and  Heat  them,  Illustrated  Descriptions  of  the 
most  suitable  Plants,  with  general  and  Special  Cultural  Directions,  and  all 
necessary  information  for  the  Guidance  of  the  Amateur.  Second  Edition, 
Revised  and  Enlarged.  Magnificently  Illustrated.  By  W.  J.  May.  In  cloth 
gilt,  price  5s.,  by  post  5s.  4  d. 

Greyhound,  The :  Its  History,  Points,  Breeding,  Rearing,  Training,  and 
Running.  By  Hugh  Dalziel.  With  Coloured  Frontispiece.  In  cloth  gilt, 
demy  8 vo.,  price  2s.  bd.,  by  post  2s.  2d. 
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Guinea  Pig,  The,  for  Food,  Fur,  and  Fancy.  Its  Varieties  and  its  Manage¬ 
ment.  By  C.  Cumberland,  F.Z.S.  Illustrated.  In  coloured  wrapper,  price 
Is.,  by  post  Is.  2d.  In  cloth  gilt,  with  coloured  frontispiece,  price  2s.  6  d.,  by  post 
2s.  9 d. 

Handwriting,  Character  Indicated  by.  With  Illustrations  in  Support 
of  the  Theories  advanced,  taken  from  Autograph  Letters  of  Statesmen, 
Lawyers,  Soldiers,  Ecclesiastics,  Authors,  Poets,  Musicians,  Actors,  and 
other  persons.  Second  Edition.  By  R.  Baughan.  In  cloth  gilt,  price  2s.  6 d., 
by  post  2s.  9 d. 

Hardy  Perennials  and  Old-fashioned  Garden  Flowers.  Descriptions, 
alphabetically  arranged,  of  the  most  desirable  Plants  for  Borders,  Rockeries, 
and  Shrubberies,  including  Foliage  as  well  as  Flowering  Plants.  By  J.  Wood. 
Profusely  Illustrated.  In  cloth,  price  3s.  bd.,  by  post  3s.  9 d. 

Hawk  Moths,  Book  of  British.  A  Popular  and  Practical  Manual  for  all 
Lepidopterists.  Copiously  illustrated  in  black  and  white  from  the  Author’s 
own  exquisite  Drawings  from  Nature.  By  W.  J.  Lucas,  B.A.  In  cloth ,  price 
3s.  bd.,  by  post  3s.  9 d. 

Home  Medicine  and  Surgery:  A  Dictionary  of  Diseases  and  Accidents, 
and  their  proper  Home  Treatment.  For  Family  Use.  By  W.  J.  Mackenzie, 
M.D.  Illustrated.  In  cloth,  price  2s.  bd.,  by  post  2s.  2d. 

Horse-Keeper,  The  Practical.  By  George  Fleming,  C.B.,  LL.D., 
F.R.C.V.S.,  late  Principal  Veterinary  Surgeon  to  the  British  Army,  and 
Ex-President  of  the  Royal  College  of  Veterinary  Surgeons.  In  cloth,  price 
3s.  bd.,  by  post  3s.  lOd. 

Horse- Keeping  for  Amateurs.  A  Practical  Manual  on  the  Management 
of  Horses,  for  the  guidance  of  those  who  keep  one  or  two  for  their  personal 
use.  By  Fox  Russell.  In  paper,  price  Is.,  by  post  Is.  2d. ;  cloth  2s.,  by 
post  2s.  3 d. 

Horses,  Diseases  of:  Their  Causes,  Symptoms,  and  Treatment.  For  the 
use  of  Amateurs.  By  Hugh  Dalziel.  In  paper,  price  Is.,  by  post  Is.  2d. ; 
cloth  2s.,  by  post  2s.  3d. 

Incubators  and  their  Management.  By  J.  H.  Sutcliffe.  New  Edition, 
Revised  and  Enlarged.  Illustrated.  In  paper,  price  Is.,  by  post  Is.  2d. 

Inland  Watering  Places.  A  Description  of  the  Spas  of  Great  Britain  and 
Ireland,  their  Mineral  Waters,  and  their  Medicinal  Value,  and  the  attrac¬ 
tions  which  they  offer  to  Invalids  and  other  Visitors.  Profusely  illustrated. 
A  Companion  Volume  to  “  Seaside  Watering  Places.”  In  cloth,  price  2s.  bd., 
by  post  2s.  lOd 

Jack  All  Alone.  Being  a  Collection  of  Descriptive  Yachting  Reminiscences. 
By  Frank  Cowper,  B.A.,  Author  of  “  Sailing  Tours.”  Illustrated.  In 

cloth  gilt,  price  3s.  bd.,  by  post  3s.  lOd. 

Journalism,  Practical :  How  to  Enter  Thereon  and  Succeed.  A  book  for 
all  who  think  of  “writing  for  the  Press.”  By  John  Dawson.  In  cloth  gilt, 
price  2s.  bd.,  by  post  2s.  2d. 

Laying  Hens,  How  to  Keep  and  to  Rear  Chickens  in  Large  or  Small 
Numbers,  in  Absolute  Confinement,  with  Perfect  Success.  By  Major  G.  F. 
Morant.  In  paper,  price  bd.,  by  post  7 d. 

Library  Manual,  The.  A  Guide  to  the  Formation  of  a  Library,  and  the 
Values  of  Rare  and  Standard  Books.  By  J.  H.  Slater,  Barrister-at-Law. 
Third  Edition.  Revised  and  Greatly  Enlarged.  In  cloth  gilt,  price  7s.  bd. 
nett,  by  post  7s.  10d. 

Magic  Lanterns,  Modern.  A  Guide  to  the  Management  of  the  Optical 
Lantern,  for  the  Use  of  Entertainers,  Lecturers,  Photograpers,  Teachers,  and 
others.  By  R.  Child  Bayley.  In  paper,  price  Is.,  by  post  Is.  2d. 

Mice,  Fancy:  Their  Varieties,  Management,  and  Breeding.  Third  Edition, 
with  additional  matter  and  Illustrations.  In  coloured  wrapper  representing 
different  varieties,  price  Is.,  by  post  Is.  2d. 

Millinery,  Handbook  of.  A  Practical  Manual  of  Instruction  for  Ladies. 
Illustrated.  By  Mme.  Ros^e,  Court  Milliner,  Principal  of  the  School  of 
Millinery.  In  paper,  price  Is.,  by  post  Is.  2d. 

Model  Yachts  and  Boats :  Their  Designing,  Making,  and  Sailing.  Illustrated 
with  118  Designs  and  Working  Diagrams.  By  J.  du  V.  Grosvenor.  In 
leatherette ,  price  5s.,  by  post  5s.  3 d. 

Monkeys,  Pet,  and  How  to  Manage  Them.  Illustrated.  By  Arthur  Patter¬ 
son.  In  cloth  gilt,  price  2s.  bd.,  by  post  2s.  2d. 
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Mountaineering,  Welsh.  A  Complete  and  Handy  Guide  to  all  the  Best 
Roads  and  Bye-Paths  by  which  the  Tourist  should  Ascend  the  Welsh 
Mountains.  By  A.  W.  Perry.  With  numerous  Maps.  In  cloth  gilt,  price 
2s.  6 d.,  by  post  2s.  9 d. 

Mushroom  Culture  for  Amateurs.  With  Full  Directions  for  Successful 
Growth  in  Houses,  Sheds,  Cellars,  and  Pots,  on  Shelves,  and  Out  of  Doors. 
Illustrated.  By  W.  J.  May.  In  paper ,  price  Is.,  by  post  Is.  2d. 

Natural  History  Sketches  among  the  Carnivora— Wild  and  Domesticated  ; 
with  Observations  on  their  Habits  and  Mental  Faculties.  By  Arthur 
Nicols,  F.G.S.,  F.R.G.S.  Hlustrated.  In  cloth  gilt,  price  2s.  6 d.,  by  post 
2s.  9d. 

Naturalist’s  Directory,  The,  for  1898  (fourth  year  of  issue).  Invaluable  to 
all  Students  and  Collectors.  In  paper,  price  Is.,  by  post  Is.  Id. 

Needlework,  Dictionary  of.  An  Encyclopaedia  of  Artistic,  Plain,  and  Fancy 
Needlework ;  Plain,  practical,  complete,  and  magnificently  Hlustrated.  By 
S.  F.  A.  Caulfeild  and  B.  C.  Saward.  In  demy  4 to,  b2%pp,  829  Illustra¬ 
tions,  extra  cloth  gilt,  plain  edges,  cushioned  bevelled  boards,  price  21s.  nett,  by 
post  21s.  9 d.  ;  with  COLOURED  PLATES,  elegant  satin  brocade  cloth  binding, 
and  coloured  edges,  31s.  6 d.  nett,  by  post  32s. 

Orchids:  Their  Culture  and  Management,  with  Descriptions  of  all  the  Kinds 
in  General  Cultivation.  Illustrated  by  Coloured  Plates  and  Engravings.  By 
W.  Watson,  Assistant- Curator,  Royal  Botanic  Gardens,  Kew ;  Assisted  by 
W.  Bean,  Foreman,  Royal  Gardens,  Kew.  Second  Edition,  Revised  and 
with  Extra  Plates  In  cloth  gilt  and  gilt  edges,  price  £1  Is.  nett,  by  post 
£1  Is.  6 d. 

Painters  and  Their  Works.  A  Work  of  the  Greatest  Value  to  Collectors 
and  such  as  are  interested  in  the  Art,  as  it  gives,  besides  Biographical 
Sketches  of  all  the  Artists  of  Repute  (not  now  living)  from  the  13th  Century 
to  the  present  date,  the  Market  Value  of  the  Principal  Works  Painted  by 
Them,  with  Full  Descriptions  of  Same.  In  3  vols.,  cloth,  price  15s.  nett  per  vol., 
by  post  15s.  5 d.,  or  37 s.  6d.  nett  the  set  of  3,  by  post  38 s.  3d. 

Painting,  Decorative.  A  practical  Handbook  on  Painting  and  Etching  upon 
Textiles,  Pottery,  Porcelain,  Paper,  Vellum,  Leather,  Glass,  Wood,  Stone, 
Metals,  and  Plaster,  for  the  Decoration  of  our  Homes.  By  B.  C.  Saward. 
In  cloth  gilt,  price  3s.  bd.,  by  post  3s.  9d. 

Parcel  Post  Dispatch  Book  (registered).  An  invaluable  book  for  all  whc 
send  parcels  by  post.  Provides  Address  Labels,  Certificate  of  Posting,  and 
Record  of  Parcels  Dispatched.  By  the  use  of  this  book  parcels  are  insured 
against  loss  or  damage  to  the  extent  of  £2.  Authorised  by  the  Post  Office. 
Price  Is.,  by  post  Is.  2d.,  for  100  parcels ;  larger  sizes  if  required. 

Parrakeets,  Popular.  How  to  Keep  and  Breed  Them.  By  Dr.  W.  T. 
Greene,  M.D.,  M.A.,  F.Z.S.,  &c.  Pricels.,  by  post.  Is.  2d. 

Parrot,  The  Grey,  and  How  to  Treat  it.  By  W.  T.  Greene,  M.D.,  M.A.,  F.Z.S., 
&c.  Price  Is.,  by  post  Is.  2d. 

Parrots,  the  Speaking.  The  Art  of  Keeping  and  Breeding  the  principal 
Talking  Parrots  in  Confinement.  By  Dr.  Karl  Russ.  Illustrated  with 
COLOURED  PLATES  and  Engravings.  In  cloth  gilt,  price  5s.,  by  post  5s.  4d. 

Patience,  Games  of,  for  one  or  more  Players.  How  to  Play  142  different 
Games  of  Patience.  By  M.  Whitmore  Jones.  Illustrated.  Series  I.,  39 
games;  Series  II.,  34  games ;  Series  III.,  33  games;  Series  IV.,  37  games. 
Each  Is.,  by  post  Is.  2d.  The  four  bound  together  in  cloth  gilt,  price  5s.,  by 
post  5s.  4d. 

Perspective,  The  Essentials  of.  With  numerous  Illustrations  drawn  by 
the  Author.  By  L.  W.  Miller,  Principal  of  the  School  of  Industrial  Art  of 
the  Pennsylvania  Museum,  Philadelphia.  Price  6s.  bd.,  by  post  6s.  lOd. 

Pheasant-Keeping  for  Amateurs.  A  Practical  Handbook  on  the  Breed¬ 
ing,  Rearing,  and  General  Management  of  Fancy  Pheasants  in  Confinement 
By  Geo.  Horne.  Fully  Illustrated.  In  cloth  gilt,  price  3s.  bd.,  by  post  3s.  9 d. 

Photographic  Printing  Processes,  Popular.  A  Practical  Guide  to 
Printing  with  Gelatino-Chloride,  Artigue,  Platinotype,  Carbon,  Bromide, 
Collodio-Chloride,  Bichromated  Gum,  and  other  Sensitised  Papers.  Illus¬ 
trated.  By  H.  Maclean,  F.R.P.S.  Price  2s.  6d.,  by  post  2s.  lOd. 

Photography  (Modern)  for  Amateurs.  New  and  Revised  Edition.  By 
J.  Eaton  Fearn.  In  paper,  price  Is.,  by  post  Is.  2d. 

Pianofortes,  Tuning  and  Repairing.  The  Amateur’s  Guide  to  the 
Practical  Management  of  a  Piano  without  the  intervention  of  a  Professional. 
By  Charles  Babbington  In  paper,  price  bd.,  by  post  b\d. 
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Picture-Frame  Making  for  Amateurs.  Being  Practical  Instructions 

in  the  Making  of  various  kinds  of  Frames  for  Paintings,  Drawings,  Photo¬ 
graphs,  and  Engravings.  Illustrated.  By  the  Rev.  J.  Lukin.  In  paper, 
price  Is.,  by  post  Is  2d. 

Pig,  Book  of  the.  The  Selection,  Breeding,  Feeding,  and  Management  of  the 
Pig ;  the  Treatment  of  its  Diseases  ;  the  Curing  and  Preserving  of  Hams, 
Bacon,  and  other  Pork  Foods ;  and  other  information  appertaining  to  Pork 
Farming.  By  Professor  James  Long.  Fully  Illustrated  with  Portraits 
of  Prize  Pigs,  Plans  of  Model  Piggeries,  &c.  In  cloth  gilt,  price  10s.  6 d.,  by 
post  10s.  lid. 

Pig-Keeping,  Practical :  A  Manual  for  Amateurs,  based  on  personal 
Experience  in  Breeding,  Feeding,  and  Fattening  ;  also  in  Buying  and  Selling 
Pigs  at  Market  Prices.  By  R.  D.  Garratt.  In  paper,  price  Is.,  by  post  Is.  2d. 

Pigeons,  Fancy.  Containing  full  Directions  for  the  Breeding  and  Manage¬ 
ment  of  Fancy  Pigeons,  and  Descriptions  of  every  known  Variety,  together 
with  all  other  information  of  interest  or  use  to  Pigeon  Fanciers.  Third 
Edition.  18  COLOURED  PLATES,  and  22  other  full-page  Illustrations.  By 
J.  C.  Lyell.  In  cloth  gilt,  price  10s.  bd.,  by  post  10s.  lOd. 

Pigeon -Keeping  for  Amateurs.  A  Complete  Guide  to  the  Amateur 

Breeder  of  Domestic  and  Fancy  Pigeons.  By  J.  C.  Lyell.  Illustrated. 
In  cloth,  price  2s.  6d.,  by  post  2s.  9 d. 

Polishes  and  Stains  for  Wood  :  A  Complete  Guide  to  Polishing  Wood¬ 
work,  with  Directions  for  Staining,  and  Full  Information  for  Making  the 
Stains,  Polishes,  &c.,  in  the  simplest  and  most  satisfactory  manner.  By 
David  Denning.  In  paper.  Is.,  by  post  Is.  2d. 

Pool,  Games  of.  Describing  Various  English  and  American  Pool  Games,  and 
giving  the  Rules  in  full.  Illustrated  In  paper,  price  Is.,  by  post  Is.  2d. 

Postage  Stamps,  and  their  Collection.  A  Practical  Handbook  for  Collectors 
of  Postal  Stamps,  Envelopes,  Wrappers,  and  Cards.  By  Oliver  Firth, 
Member  of  the  Philatelic  Societies  of  London,  Leeds,  and  Bradford.  Pro¬ 
fusely  Illustrated.  In  cloth  gilt,  price  3s.  bd.,  by  post  3s.  lOd. 

Postage  Stamps  of  Europe,  The  Adhesive :  A  Practical  Guide  to  their 
Collection,  Identification,  and  Classification.  Especially  designed  for  the  use 
of  those  commencing  the  Study.  By  W.  A.  S.  Westoby.  Beautifully 
Illustrated.  In  Parts,  Is.  each,  by  post  Is.  2d. 

Postmarks,  History  of  British.  With  350  Illustrations  and  a  List  of 
Numbers  used  in  Obliterations.  By  J.  H.  Daniels.  In  cloth,  price  2s.  bd.,  by 
post  2s.  9 d. 

Pottery  and  Porcelain,  English.  A  Guide  for  Collectors.  Handsomely 
Illustrated  with  Engravings  of  Specimen  Pieces  and  the  Marks  used  by  the 
different  Makers.  New  Edition,  Revised  and  Enlarged.  By  the  ReV.  E.  A. 
Downman.  In  cloth  gilt,  price  5s. ,  by  post  5s.  3 d. 

Poultry-Farming,  Profitable.  Describing  in  Detail  the  Methods  that  Give 
the  Best  Results,  and  pointing  out  the  Mistakes  to  be  Avoided.  Illustrated. 
By  J.  H.  Sutcliffe.  Price  Is.,  by  post  Is.  2d. 

Poultry- Keeping,  Popular.  A  Practical  and  Complete  Guide  to  Breeding 
and  Keeping  Poultry  for  Eggs  or  for  the  Table.  By  F.  A.  Mackenzie.  Illus¬ 
trated.  In  paper,  price  Is.,  by  post  Is.  2d. 

Poultry  and  Pigeon  Diseases  Their  Causes,  Symptoms,  and  Treatment. 
A  Practical  Manual  for  all  Fanciers.  By  Quintin  Craig  and  James  Lyell. 
In  paper,  price  Is.,  by  post  Is.  2d. 

Poultry  for  Prizes  and  Profit.  Contains  :  Breeding  Poultry  for  Prizes, 
Exhibition  Poultry  and  Management  of  the  Poultry  Yard.  Handsomely  Illus¬ 
trated.  Second  Edition.  By  Prof.  James  Long.  In  cloth  gilt,  price  2s.  bd., 
by  post  2s.  lOd. 

Rabbit,  Book  of  The.  A  Complete  Work  on  Breeding  and  Rearing  all  Varieties 
of  Fancy  Rabbits,  giving  their  History,  Variations,  Uses,  Points,  Selection, 
Mating,  Management,  &c.,  &c.  SECOND  EDITION.  Edited  by  Kempster 
W.  Knight.  Illustrated  with  Coloured  and  other  Plates.  In  cloth  gilt,  price 
10s.  bd.,  by  post  10s.  lid. 

Rabbits,  Diseases  of :  Their  Causes,  Symptoms,  and  Cure.  With  a  Chapter 
on  The  Diseases  of  Cavies.  Reprinted  from  “The  Book  of  the  Rabbit”  and 
“The  Guinea  Pig  for  Food,  Fur  Fancy.”  In  paper,  price  Is.,  by  post  Is.  2d. 
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Rabbits  for  Prizes  and  Profit.  The  Proper  Management  of  Fancy  Rabbits 
in  Health  and  Disease,  for  Pets  or  the  Market,  and  Descriptions  of  every 
known  Variety,  with  Instructions  for  Breeding  Good  Specimens.  Illustrated. 
By  Charles  Rayson.  In  cloth  gilt,  price  2s.  bd.,  by  post  2s.  9 d.  Also  in 
Sections,  as  follows : 

General  Management  of  Rabbits.  Including  Hutches,  Breeding, 
Feeding,  Diseases  and  their  Treatment,  Rabbit  Courts,  &c.  Fully  Hlustrated. 
In  paper,  price  Is.,  by  post  Is.  2d. 

Exhibition  Rabbits.  Being  descriptions  of  all  Varieties  of  Fancy 
Rabbits,  their  Points  of  Excellence,  and  how  to  obtain  them.  Hlustrated.  In 
paper,  price  Is.,  by  post  Is.  2d. 

Road  Charts  (Registered).  For  Army  Men,  Volunteers,  Cyclists,  and  other 
Road  Users.  By  S.  W.  H.  Dixon  and  A.  B.  H.  Clerke.  No.  1.— London 
to  Brighton.  Price  2d.,  by  post  2 \d. 

Roses  for  Amateurs.  A  Practical  Guide  to  the  Selection  and  Cultivation  of 
the  best  Roses.  Illustrated.  By  the  Rev.  J.  Honywood  D’Ombrain,  Hon. 
Sec.  Nat.  Rose  Soc.  In  paper,  price  It.,  by  post  Is.  2d. 

Sailing  Guide  to  the  Solent  and  Poole  Harbour,  with  Practical  Hints 
as  to  Living  and  Cooking  on,  and  Working  a  Small  Yacht.  By  Lieut.-Col. 
T.  G.  Cuthell.  Illustrated  with  Coloured  Charts.  In  cloth  gilt,  price  2s.  bd., 
by  post  2s.  id. 

Sailing  Tours.  The  Yachtman’s  Guide  to  the  Cruising  Waters  of  the  English 
and  Adjacent  Coasts.  With  Descriptions  of  every  Creek,  Harbour,  and  Road¬ 
stead  on  the  Course.  With  numerous  Charts  printed  in  Colours,  showing  Deep 
water,  Shoals,  and  Sands  exposed  at  low  water,  with  sounding.  In  Croum 
8 vo.,  doth  gilt.  By  Frank  Cowper,  B.A. 

Vol.  I.,  the  Coasts  of  Essex  and  Suffolk,  from  the  Thames  to  Aldborough. 
Six  Charts.  Price  5s.,  by  post  5s.  3d. 

Vol.  II.  The  South  Coast,  from  the  Thames  to  the  Scilly  Islands,  twenty- 
five  Charts.  Price  7s.  bd„  by  post  7s.  lOd. 

Vol.  III.  The  Coast  of  Brittany,  from  L’Abervrach  to  St.  Nazaire,  and 
an  Account  of  the  Loire.  Twelve  Charts.  Price  7s.  bd.,  by  post  7s.  lOd. 

Vol.  IV.  The  West  Coast,  from  Land’s  End  to  Mull  of  Galloway,  in¬ 
cluding  the  East  Coast  of  Ireland.  Thirty  Charts.  Price  10s.  bd.,  by  post 
10s.  lOd. 

Vol.  V.  The  Coasts  of  Scotland  and  theN.E.  of  England  down  to  Ald¬ 
borough.  Forty  Charts.  Price  10s.  bd.,  by  post  10s.  lOd. 

St.  Bernard,  The.  Its  History,  Points,  Breeding,  and  Rearing.  By  Hugh 
Dalziel.  niustrated  with  Coloured  Frontispiece  and  Plates.  In  cloth,  price 
2s  bd.,  by  post  2s.  9<f. 

St.  Bernard  Stud  Book.  Edited  by  Hugh  Dalziel.  Price  3s.  bd.  each,  by 
post  3s.  9 d.  each. 

Vol.  I.  Pedigrees  of  1278  of  the  best  known  Dogs  traced  to  their  most 
remote  known  ancestors,  Show  Record,  &c. 

Vol.  II.  Pedigrees  of  564  Dogs,  Show  Record,  &c. 

Sea-Fishing  for  Amateurs..  Practical  Instructions  to  Visitors  at  Seaside 
Places  for  Catching  Sea-Fish  from  Pier-heads,  Shore,  or  Boats,  principally  by 
means  of  Hand  Lines,  with  a  very  useful  List  of  Fishing  Stations,  the  Fish  to 
be  caught  there,  and  the  Best  Seasons.  By  Frank  Hudson.  Illustrated.  In 
paper,  price  Is.,  by  post  Is.  2d. 

Sea-Fishing  on  the  English  Coast.  The  Art  of  Making  and  Using  Sea- 
Tackle,  with  a  full  account  of  the  methods  in  vogue  during  each  month  of  the 
year,  and  a  Detailed  Guide  for  Sea-Fishermen  to  all  the  most  Popular  Water¬ 
ing  Places  on  the  English  Coast.  By  F.  G.  Aflalo.  Illustrated.  In  cloth 
gilt,  price  2s.  bd.,  by  post  2s.  9<2. 

Sea-Life,  Realities  of.  Describing  the  Duties,  Prospects,  and  Pleasures  of 
a  Young  Sailor  in  the  Mercantile  Marine.  By  H.  E.  Acraman  Coate.  With 
a  Preface  by  J.  R.  Diggle,  M.A.,  M.L.S.B.  In  cloth,  price  3s.  bd.,  • 
by  post  3s.  lOd. 

Seaside  Watering  Places.  A  Description  of  the  Holiday  Resorts  on  the 
Coasts  of  England  and  Wales,  the  Channel  Islands,  and  the  Isle  of  Man, 
giving  full  particulars  of  them  and  their  attractions,  and  all  information 
likely  to  assist  persons  in  selecting  places  in  which  to  spend  their  Holidays 
according  to  their  individual  tastes.  Illustrated.  Eighth  Edition.  In  cloth, 
price  2s.  bd.,  by  post  2s.  10d. 
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Sea  Terms,  a  Dictionary  of.  For  the  use  of  Yachtsmen,  Amateur  Boat¬ 
men,  and  Beginners.  By  A.  Ansted.  Fully  Illustrated.  Cloth  gilt,  price 
7s.  6 d.  nett,  by  post  7s.  lid. 

Shadow  Entertainments,  and  How  to  Work  them  :  being  Something  about 
Shadows,  and  the  way  to  make  them  Profitable  and  Funny.  By  A.  Patter¬ 
son.  In  paper,  price  Is.,  by  post  Is.  2d. 

Shave,  An  Easy:  The  Mysteries,  Secrets,  and  Whole  Art  of,  laid  bare  for 
Is.,  by  post  Is.  2d.  Edited  by  Joseph  Morton. 

Sheet  Metal,  Working  in :  Being  Practical  Instructions  for  Making  and 
Mending  Small  Articles  in  Tin,  Copper,  Iron,  Zinc,  and  Brass.  Illustrated. 
Third  Edition.  By  the  Rev.  J.  Lukin,  B.A.  In  payer,  price  Is.,  by  post 
Is.  Id. 

Shorthand,  on  Gurney’s  System  (Improved),  LESSONS  IN  :  Being 
Instructions  in  the  Art  of  Shorthand  Writing  as  used  in  the  Service  of  the 
two  Houses  of  Parliament.  By  R.  E.  Miller.  In  paper,  price  Is.,  by 
post  Is.  2d. 

Shorthand,  Exercises  in,  for  Daily  Half  Hours,  on  a  Newly-devised  and 
Simple  Method,  free  from  the  Labour  of  Learning.  Illustrated.  Being  Part 
II.  of  “Lessons  in  Shorthand  on  Gurney’s  System  (Improved).”  By  R.  E. 
Miller.  In  paper,  price  9 d.,  by  post  lOd. 

Skating  Cards :  An  Easy  Method  of  Learning  Figure  Skating,  as  the  Cards 
can  be  used  on  the  Ice.  In  cloth  case,  2s.  6d.,  by  post  2s.  9d. ;  leather, 
3s.  6 d.,  by  post  3s.  9d.  A  cheap  form  is  issued  printed  on  paper  and  made  up 
as  a  small  book,  Is.,  by  post  Is.  Id. 

Sleight  of  Hand.  A  Practical  Manual  of  Legerdemain  for  Amateurs  and 
Others.  New  Edition,  Revised  and  Enlarged  Profusely  Illustrated.  By 

E.  Sachs.  In  cloth  gilt,  price  6s.  6d.,  by  post  6s.  lOd. 

Snakes,  Marsupials,  and  Birds.  A  Charming  Book  of  Anecdotes,  Adven¬ 
tures,  and  Zoological  Notes.  A  capital  Book  for  Boys.  By  Arthur  Nicols, 

F. G.S.,  F.R.G.S.,  &c.  Illustrated.  In  cloth  gilt,  price  3s.  6d.,  by  post  3s.  lOd. 

Taxidermy,  Practical.  A  Manual  of  Instruction  to  the  Amateur  in  Collect¬ 
ing,  Preserving,  and  Setting-up  Natural  History  Specimens  of  all  kinds. 
With  Examples  and  Working  Diagrams.  By  Montagu  Browne,  F.Z.S., 
Curator  of  Leicester  Museum.  Second  Edition.  In  cloth  gilt,  price  7s.  6d., 
by  post  7s.  lOd. 

Thames  Guide  Book.  From  Lechlade  to  Richmond.  For  Boating  Men, 
Anglers,  Picnic  Parties,  and  all  Pleasure-seekers  on  the  River.  Arranged  on 
an  entirely  new  plan.  Second  Edition,  profusely  Illustrated.  In  cloth,  price 
Is.  6 d.,  by  post  Is.  9 d. 

Tomato  and  Fruit  Growing  as  an  Industry  for  Women.  Lectures  given 
at  the  Forestry  Exhibition,  Earl’s  Court,  during  July  and  August,  1893.  By 
Grace  Harriman,  Practical  Fruit  Grower  and  County  Council  Lecturer.  In 
paper,  price  Is.,  by  post  Is.  Id. 

Tomato  Culture  for  Amateurs.  A  Practical  and  very  Complete  Manual 
on  the  subject.  By  B.  C.  Ravenscroft.  Illustrated.  In  paper,  price  Is., 
by  post  Is.  Id. 

Trapping,  Practical :  Being  some  Papers  on  Traps  and  Trapping  for 
Vermin,  with  a  Chapter  on  General  Bird  Trapping  and  Snaring.  By  W. 
Carnegie.  In  paper,  price  Is.,  by  post  Is.  2d. 

Turning  for  Amateurs :  Being  Descriptions  of  the  Lathe  and  its 
Attachments  and  Tools,  with  Minute  Instructions  for  their  Effective  Use  on 
Wood,  Metal,  Ivory,  and  other  Materials.  Second  Edition,  Revised  and 
Enlarged.  By  James  Lukin,  B.A.  Illustrated  with  144  Engravings.  In 
cloth  gilt,  price  2s.  6d.,  by  post  2s.  9d. 

Turning  Lathes.  A  Manual  for  Technical  Schools  and  Apprentices.  A 
Guide  to  Turning,  Screw-cutting,  Metal-spinning,  &c.  Edited  by  James 
Lukin,  B.A.  Third  Edition.  With  194  Illustrations.  In  cloth  gilt,  price 
3s.,  by  post  3s.  3d. 

Yamp,  How  to.  A  Practical  Guide  to  the  Accompaniment  of  Songs  by  the 
Unskilled  Musician.  With  Examples.  In  paper,  price  9 d,  by  post  lOd. 

Vegetable  Culture  for  Amateurs.  Containing  Concise  Directions  for  the 
Cultivation  of  Vegetables  in  Small  Gardens  so  as  to  insure  Good  Crops. 
With  Lists  of  the  Best  Varieties  of  each  Sort.  By  W.  J.  May.  Illustrated. 
In  paper,  price  Is.,  by  post  Is.  2d. 
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Ventriloquism,  Practical.  A  thoroughly  reliable  Guide  to  the  Art  of 
Voice  Throwing  and  Vocal  Mimicry,  Vocal  Instrumentation,  Ventrilo<juial 
Figures,  Entertaining,  Ac.  By  Robert  Ganthony.  Numerous  Illustrations. 
In  cloth  gilt,  price  2s.  6 <2.,  by  post  2s.  9 d. 

Violins  (Old)  and  their  Makers :  Including  some  References  to  those  of 
Modern  Times.  By  James  M.  Fleming.  Illustrated  with  Facsimiles  of 
Tickets,  Sound-Holes,  &c.  In  cloth  gilt,  price  6s.  6d.  nett,  by  post  6s.  lOd. 

Violin  School,  Practical,  for  Home  Students.  Instructions  and  Exercises 
in  Violin  Playing,  for  the  use  of  Amateurs,  Self-learners,  Teachers,  and 
others.  With  a  Supplement  on  “Easy  Legato  Studies  for  the  Violin.” 
By  J.  M.  Fleming.  Demy  4 to,  cloth  gilt,  price  9s.  6d.,  by  post  10s.  2d. 
Without  Supplement,  price  7s.  6 d.,  by  post  8s. 

Yivarium,  The.  Being  a  Full  Description  of  the  most  Interesting  Snakes, 
Lizards,  and  other  Reptiles,  and  How  to  Keep  Them  Satisfactorily  in  Con¬ 
finement.  By  Rev.  G.  C.  Bateman.  Beautifully  Illustrated.  In  cloth  gilt * 
price  7s.  6d.  nett,  by  post  8s. 

War  Medals  and  Decorations.  A  Manual  for  Collectors,  with  some 
account  of  Civil  Rewards  for  Valour.  Beautifully  Illustrated.  By  D. 
Hastings  Irwin.  In  cloth  gilt,  price  7s.  6 d.,  by  post  7s.  lOd. 

Whippet  and  Race-Dog,  The:  How  to  Breed,  Rear,  Train,  Race,  and 
Exhibit  the  Whippet,  the  Management  of  Race  Meetings,  and  Original 
Plans  of  Courses.  By  Freeman  Lloyd.  In  cloth  gilt,  price  3s.  6d.,  by  post 
3s.  lOd. 

Whist,  Modern  Scientific.  A  Practical  Manual  on  new  Lines,  and  with 
Hlustrative  Hands.  Printed  in  Colour.  By  C.  J.  Melrose.  In  cloth  gilt, 
price  6s.,  by  post  6s.  6 d. 

Wildfowling,  Practical  :  A  Book  on  Wildfowl  and  Wildfowl  Shooting.  By 
Hy.  Sharp.  The  result  of  25  years’  experience  in  Wildfowl  Shooting  under 
all  sorts  of  conditions  of  locality  as  well  as  circumstances.  Profusely  Illus¬ 
trated.  Demy  8 vo,  cloth  gilt,  price  12 s.  6 d.  nett,  by  post  12 s.  lOd. 

Wild  Sports  in  Ireland.  Being  Picturesque  and  Entertaining  Descriptions 
of  several  visits  paid  to  Ireland,  with  Practical  Hints  likely  to  be  of  service 
to  the  Angler,  Wildfowler,  and  Yachtsman.  By  John  Bickerdyke,  Author 
of  “The  Book  of  the  All-Round  Angler,”  &c.  Beautifully  Illustrated  from 
Photographs  taken  by  the  Author.  In  cloth  gilt,  price  6s.,  by  post  6s.  4 d. 

Window  Ticket  Writing.  Containing  full  Instructions  on  the  Method  of 
Mixing  and  Using  the  Various  Inks,  &c.,  required,  Hints  on  Stencilling  a& 
applied  to  Ticket  Writing,  together  with  Lessons  on  Glass  Writing,  Japanning 
on  Tin,  &c.  Especially  written  for  the  use  of  Learners  and  Shop  Assistants. 
By  Wm.  C.  Scott.  In  paper,  price  Is.,  by  post  Is.  2 d. 

Wire  and  Sheet  Gauges  of  the  World.  Compared  and  Compiled  by 
C.  A.  B.  Pfeilschmidt,  of  Sheffield.  In  paper,  price  Is.,  by  post  Is.  Id. 

Wood  Carving  for  Amateurs.  Full  Instructions  for  producing  all  the 

^different  varieties  of  Carvings.  SECOND  EDITION.  Edited  by  D.  Denning. 
vi y  In  paper,  price  Is.,  by  post  Is.  2d. 


FICTION  LIBRARY. 


Decameron  of  a  Hypnotist.  Tales  of  Dread.  By  E.  Suffling,  Author  of 
“The  Story  Hunter,”  &c.  With  Illustrations.  Cloth  gilt,  3s.  6d.,  by  [post  3s.  lOd. 


PUBLISHED  BY  E.  and  F.  N.  SPON,  Ltd. 

Crown  4to,  full  gilt,  fancy  cloth,  478  pages  Letterpress  and  735  Engravings,  price  7s.  6d. 

POPULAR  ENGINEERING: 

BEING  INTERESTING  AND  INSTRUCTIVE  EXAMPLES  IN 

CIVIL,  MECHANICAL,  ELECTRICAL,  CHEMICAL,  MINING, 
MILITARY,  and  NAVAL  ENGINEERING. 

GRAPHICALLY  AND  PLAINLY  DESCRIBED  AND 

Specially  Written  for  those  about  to  enter  the  Engineering  Profession  and  the 
Scientific  Amateur.  With  Chapters  upon 

PERPETUAL  MOTION  and  ENGINEERING  COLLEGES  and  SCHOOLS. 

By  F.  DYE. 


SPONS’  MECHANICS’  OWN  BOOK: 

A  MANUAL  FOR  HANDICRAFTSMEN  AND  AMATEURS. 

Complete  in  One  large  Vol.,  demy  8vo,  cloth,  containing  700  pp.  and  1420  Illustrations. 

Fourth  Edition,  6s. ;  or  half-bound,  French  morocco,  7s.  6d. 

Contents  : 

Mechanical  Drawing  ;  Casting  and  Founding  in  Iron,  Brass,  Bronze,  and  other  Alloys  ; 
Forging  and  Finishing  Iron ;  Sheet  Metal  Working ;  Soldering,  Brazing,  and  Burning ; 
Carpentry  and  Joinery,  embracing  descriptions  of  some  400  woods  ;  over  200  Illustrations 
of  Tools  and  their  Uses ;  Explanations  (with  Diagrams)  of  116  Joints  and  Hinges,  and 
Details  of  Construction  of  Workshop  Appliances ;  Rough  Furniture,  Garden  and  Yard 
Erections,  and  House-Building ;  Cabinet-making  and  Veneering ;  Carving  and  Fret- 
cutting  ;  Upholstery ;  Painting,  Graining,  and  Marbling ;  Staining  Furniture,  Woods, 
Floors,  and  Fittings  ;  Gilding,  Dead  and  Bright,  on  various  Grounds  ;  Polishing  Marble, 
Metals  and  Wood  ;  Varnishing ;  Mechanical  Movements,  illustrating  contrivances  for 
transmitting  Motion  ;  Turning  in  Wood  and  Metals ;  Masonry,  embracing  Stonework, 
Brickwork,  Terra-cotta,  and  Concrete;  Roofing  with  Thatch,  Tiles,  Slates,  Felt, Zinc,  &c.  ; 
Glazing  with  and  without  Putty,  and  Lead  Glazing  ;  Plastering  and  Whitewashing  ;  Paper¬ 
hanging  ;  Gas-fitting  ;  Bell-hanging,  Ordinary  and  Electric  Systems  ;  Lighting  ;  Warming ; 
Ventilating  ;  Roads,  Pavements  and  Bridges  ;  Hedges,  Ditches  and  Drains ;  Water  Supply 
and  Sanitation  ;  Hints  on  House  Construction  suited  to  New  Countries. 


SPONS’  HOUSEHOLD  MANUAL : 

A  TREASURY  OF  DOMESTIC  RECEIPTS  AND  GUIDE  FOR 
HOME  MANAGEMENT. 

Demy  8vo,  cloth,  containing  957  pp.  and  250  Illustrations,  price  7s.  6d. ;  or  half -bound* 
French  morocco,  9s. 

Principal  Contents : 

Hints  for  selecting  a  good  House;  Sanitation;  Water  Supply;  Ventilation  and  Warm¬ 
ing  ;  Lighting  ;  Furniture  and  Decoration  ;  Thieves  and  Fire  ;  The  Larder  ;  Curing  Foods 
for  lengthened  Preservation ;  The  Dairy ;  The  Cellar ;  The  Pantry  ;  The  Kitchen  ; 
Receipts  for  Dishes ;  The  Housewife’s  Room ;  Housekeeping,  Marketing ;  The  Dining¬ 
room  ;  The  Drawing-room ;  The  Bed-room  ;  The  Nursery ;  The  Sick-room ;  The  Bath¬ 
room  ;  The  Laundry  ;  The  School-room  ;  The  Playground  ;  The  Work-room  ;  The  Library; 
The  Garden  ;  The  Farmyard  ;  Small  Motors  ;  Household  Law. 


London:  E.  &  F.  N.  SPON,  Ltd.,  125,  Strand. 

New  York:  SPON  &  CHAMBERLAIN,  12,  Cortlandt  Street, 


A  LOVELY 
COMPLEXION 

Soft,  Fair,  and  Delicate 
Face,  Hands,  and  Arms 
can  be  procured  by 
discarding  all  poison¬ 
ous  and  greasy  sub¬ 
stances,  enamels,  &c., 
and  using  daily 

Rowlands’ 


KALYDOR. 

An  emollient  preparation,  guaranteed  to  be  perfectly  harmless,  and  can  be  used 
with  impunity  by  the  most  delicate  Lady  or  Child.  It  removes  Freckles, 
Eruptions,  Tan,  Discolouration,  Tenderness,  and  Irritation  of  the  Skin,  Red¬ 
ness,  Roughness,  caused  by  exposure  to  Cold  Winds  or  the  use  of  Hard 
Water,  relieves  Inflammation,  Burns,  Scalds,  &c. ;  renders  Rough  Skin 
delightfully  Soft,  Smooth,  and  Pleasant,  and  produces  a  beauti¬ 
fully  pure,  delicate,  and  beautiful  complexion.  Bottles  2/3  and  4/6.  Ask 
anywhere  for  ROWLANDS’  KALYDOR. 


WHITE  AND  SOUND  TEETH 

Procured  by  discarding  acid  washes  and  gritty  powders,  and  using 

ROWLANDS' ODONTO 

The  most  perfect  Dentifrice,  and  beautifully  perfumed.  2/9.  Sold 
by  Stores,  Perfumers,  and  Chemists.  Ask  for  ROWLANDS’ 
ODONTO,  of  20,  Hatton  Garden,  London,  and  avoid  cheap, 
gritty  imitations. 


in  Everything  and  Any¬ 
thing  are  readily  secured 
through  The  Bazaar,  Ex¬ 
change  and  Mart,  which 
is  used  by  Private  Persons  for  disposing  of  things  they  no 
longer  require.  THE  paper  for  Buying,  Selling,  and 
Exchanging  by  Private  Persons. 


ADVICE 


on  every  possible  subject  may  be 
obtained  on  application  to  The 
Bazaar,  Exchange  and  Mart,  which 
has  the  largest  staff  of  Eminent  Ex¬ 
perts  of  any  paper  in  the  Kingdom,  and  these  Experts  freely 
advise  its  readers.  THE  paper  par  excellence  for  Amateurs. 


Dean’s  Shilling  Practical  Guide  Books. 

POST  FREE  Is.  Id.  EACH. 

Ailments  of  Poultry.  By  F.  T.  Barton. 

tHorses.  The  Gentleman’s  Guide.  By  James  Mills,  M.V.C.S.  With  suggestions 
relative  to  the  treatment  of  Diseases  of  Horses,  and  the  Art  of  Horsemanship,  by 
Rarey.  21st  Edition. 

*Kennel  Companion  and  Referee.  By  Dr.  Gordon  Stables.  Illustrated. 

*Pet  Animals ;  or,  the  Amateur’s  Zoo.  Their  Habits,  Characteristics,  and 
How  to  Manage  them  in  Captivity.  By  Arthur  Patterson.  With  40  Illustrations. 

tThe  British  Aviary  ;  or,  Song  Birds.  Containing  Addenda  on  the  various 
breeds  of  Canaries.  By  Thomas  Andrews.  Coloured  Frontispiece. 

^Canaries.  How  to  Breed,  Rear,  and  Keep  them  in  Health.  With  pictures  of 
nineteen  varieties,  and  chapter  on  Mules.  By  Karl  Russ. 

tParrots,  Cockatoos,  &e.  By  Captain  Brown.  Forty  Hlustrations,  by 
Joseph  P.  Kidd. 

tCage  Birds.  By  Bechstein  (including  Parrots).  Fifty-six  Illustrations.  Edited 
by  H.  G.  Adams. 

{Rabbit  Keeper’s  Guide.  How  best  to  Rear,  Feed,  and  Keep  the  several  kinds 
of  Rabbits. 

^Pigeons.  Their  Varieties,  Treatment,  Breeding,  and  Diseases.  By  Edward 
Brown,  F.L.S.  Illustrated  by  Ludlow. 

^Poultry.  Their  Varieties,  Breeding,  and  Diseases.  By  Edward  Brown,  F.L.S. 
Twenty-four  Illustrations  by  Ludlow. 

Sheep.  Their  Varieties,  Points,  and  Characteristics.  By  Joseph  Darby. 

Cookery  Made  Easy.  By  a  Lady.  With  Coloured  Plates.  24th  Edition. 

Confectionery,  Pastry,  Preserving  Sweets,  &c.  By  George  Reid. 

*Card  Tricks  and  Conjuring  Up-to-Date.  ByHERCAT. 

Fireworks  and  Chemical  Surprises.  By  Charles  Gilbert. 

Crown  8 vo.  Illustrated.  *  Bound  in  Illustrated  stiff  varnished  paper  covers.  +  Bound 
in  Illustrated  stiff  paper  covers ■  X  Cloth  hound,  gilt  lettering. 

LONDON .  DEAN  &  SOn7  LIMITED,  160a,  FLEET  ST.,  E.C. 


Now  ready.  Third  Edition. 

W.  &  A.  K.  JOHNSTON’S 

MAP  OF  THE  RAILWAY  SYSTEMS  OF  SCOTLAND. 

Size  35£  by  29J  inches. 

This  newly-constructed  Map  shows  distinctly  all  Passenger  Stations, 
and  the  various  Companies’  Systems  are  distinguished  by  Different 
Colours.  Railways  in  Progress,  Steamer  and  Coach  Routes,  are  also 
distinctly  shown.  Price  on  Cloth,  Rollers,  and  Varnished,  or  on  Cloth  to 
fold,  and  in  Cloth  Case,  5s. 


Also ,  Third  Edition, 

W.  &  A.  K.  JOHNSTON’S 

RAILWAY  &  CANAL  MAP  OF  ENGLAND  &  WALES, 

Showing  each  Railway  System  in  a  particular  colour  and  marking.  Size, 
50  by  42  inches.  Price,  in  two  sheets,  7s.  6d.  ;  on  Cloth,  Rollers,  and 
Varnished,  10s. ;  on  Cloth  to  fold  in  Titled  Cloth  Case,  10s. 

W.  &  A.  K.  JOHNSTON, 

Edina  Works,  Easter  Road,  and  7,  Hanover  Street, 
EDINBURGH ; 

5,  White  Hart  Street,  Warwick  Lane,  London,  E.C. 
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